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© Broadcast receiver system. 

© A broadcasting system capable of automatically chosen attributes and current data. The receiver is 
or semi-autorfiatically Updating its database" and us- capable of identifying, and -searching for, any station: 
ing the database to identify received broadcasting in any band the receiver is capable of receiving: 
stations, and search for stations according to user 
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This invention relates generally to a broadcast 
receiver system such as a broadcast receiver ca- 
pable of automatic station identification and format- 
scanning based on an internal database updatable 
via data reception over the airwaves. 

There are, of course, numerous devices for 
conveying, particularly with displays, information to 
the users of broadcast receivers, particularly home 
and auto radio receivers. Such displays have taken 
the form of 7-segment gas diodes, light emitting 
diodes and even liquid crystal display panels to 
provide the user with information about the fre- 
quency of the station to which he is listening. An 
example of a liquid crystal display is shown in the 
United States patent : to Schiebelhuth No. 
4,040,719. Another such patent is the United States 
patent to Oshawa No. 4,123,714. In this patent, the , 
liquid crystal display merely advises the user 
whether the broadcast is stereo or . monaural. Still 
another patent concerned with displaying the 
broadcast frequency to the user is the United 
States patent to Froeliger No. 4,495,651. 

A conventional scanning receiver is one, which 
can be operated to scan over a portion , of, the 
broadcast frequency spectrum to stop at a re- 
ceived station having a sufficient signal strength 
and permit a user to listen to or watch that station. 
Such receivers, for instance, are often provided in 
vehicles and operated to scan either AM or FM 
bands to stop at the first station received for a 
period of time to permit the . user to .decide, if the 
station received is one he wants to listen to or to 
let the scanning operation resume. 

There are currently several systems which are 
used to provide automatic station-identification of 
broadcast stations on a broadcast receiver. Refer- 
ence is made in particular to the ID LOGIC system 
as described in U.S. . application Serial ...number 
07/078,286 for DISPLAY FOR RADKD RECEIVER 
filed July 27, 1987 and its CpntinUationHnVPart Ap- 
plications Serial number '21 2\863Hfcf; B^OABCAST* 
RECEIVER CAPABLE OFpSELECTHtfQ 'STATIONS 
BASED UPON GEOGRAPHICAL LOCATION AND 
PROGRAM FORMAT. filed on -Juried .1988 -and. 
Serial number 07/515,629 for BROADCAST RE- 
CEIVER CAPABLE OF AUTOMATICALLY UPDAT- 
ING LOCATION AND PERFORMING SPIRAL 
SEARCHING filed on April 27, 1990, as well as the 
RADIO DATA SYSTEM (RDS) as published in the 
public domain in the Technical Journal. Tech. 3244- 
E titled SPECIFICATIONS OF 1 THE RADIO DATA 
SYSTEM RDS FOR VHF/FM SOUND BROAD- 
CASTING by the European Broadcasting Union. 

The later publication is directed to a system in 
which digital coded data containing, amongst other 
things, the broadcasting station information is sent 
via an FM subcam'er along with main program 
contents. This subcarrier digital data is then de- 



coded at the receiver for display on the receiver 
display means. The limitation of this system stems 
from three problems: (1) this system can only 
perform adequately in the FM band; (2) to be 
5 effective, every FM radio station must be equipped 
with a subcarrier encoding system; and (3) format- 
scanning is only possible after the receiver has 
interrogated all of the FM stations in its receiving 
range. 

w The ID LOGIC system, on the other hand, is 

based on a large internal preprogrammed database 
in a memory means such as a Read-Only Memory 
(ROM) which can contain station information for all 
stations In all bands. ID LOGIC can therefore op- 
ts erate in all bands without restrictions and perform 
format-scanning instantaneously, which is a great 
advantage to the user. The weakness of the ID 
LOGIC system stems from the fact that the 
database must be updated manually by the user ~ 

20 either by replacing the memory means containing 
the database, or by entering updated data in a 
memory means such as a Random Access Mem- 
ory (RAM) via the front panel -- the RAM data is 
then used by the controlling processor in place of 

25 the information in the ROM. 

As broadcasters sometimes spend great sums 
of money to advertise format, calMetter changes 
and other changes pertaining' to their 'broadcasting 
stations, and since receiver users will want the data 

30 stored in their receivers to reflect . the latest 
changes in their markets, it is desirable to.offer a 
system in .which stored data can be updated as 
soon and as easjly as practicable . 1 . .. . . 
The usefulness and attractiveness of receivers 

35 using internal data storage means that are capable 
of automatically identifying a .received station and 
performing format-scanning can be enhanced con- 
siderably by the 1 provlslon-of-an automatic updating 
"procedure which allows the "data stored In the re- 

4d cpiver .to be easily, updated, thereby affording up to 
date data which is compqrabte to the RDS system 
but which removes the shortcomings of that RDS 
system... 

Xccbrding to a first aspect of the present In- 
45 vention, there is provided a broadcast receiver sys- 
tem comprising: a receiver for receiving a plurality 
of frequencies broadcast from a plurality of geo- 
graphic regions; tuning means for tuning said re- 
ceiver to one of the plurality of broadcast fre- 
50 quencies for reception thereof; memory means for 
storing a database of information in one or more 
band files relating to frequencies broadcast into 
each of the plurality of geographic regions, said 
information including data identifying attributes of 
55 each frequency broadcast into each geographic 
region; input means for inputting a geographic re- 
gion corresponding to a location of said broadcast 
receiver system and a datum representing a da- 
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sired attribute; , searching means responsive to the 
inputted geographic region and desired attribute for 
searching said, one or more band files for a fre- 
quency broadcast . into the geographic region of 
said broadcast, receiver system -having the desired 5 
attribute; display means for displaying the frequen- 
cy and -the attribute , data for Jhe,, broadcast fre- 
quency,, identified by r said searching means; and. 
data receiving means for. receiving updating data to , 
update said database in said memory means. 10 

. Embodiments of the present jnyention . provide, . 
a means to update ^ a~ receiyer-integrated . database, , -., 
containing station identification and station attribute, . 
information so that data'update can , be done auto- . _ 
matically or,.semi-automatica!ly through VHF/FM' , ts 
subcarrier data "transmission as soon as a data. 

.."'1: * . u. t*.ii: " vt.i « - .:,,'t.>:- f ' t .'. '■ 

change, is known .and as easily as practicable. The, . 
major benefit .stems, from the fact, that.not. only the . 
data for'^e station ^ but. . ., 

also the 4^^V-.,^^^-v^ic^-'fnay < not* Have !' 20 
subcahier-capabie transmis^ as ,," ,., 

stations, transmitting in'-JL' batftd'lwnere 'subcarrier' 

-JIB i-w-; -i:\tii- tv-r .UtsfmSKIKU. UU tT,7 ".t\ ."M-'T-:- 

data transmission is impracticable .(such as in. the. 
AM band) ,"or 0 stations whichThave ^hdt made the 
capital expenditure (rje^^a^fpj^^.iij^jaliQn ..of .25 
such subcarrier data transmission capability? . 

The, recent deregulation of broadcast subcarrier 
usage has. spurred a new interest in using subcar- 
rier for data transmission and paging , services in 
addition,, to , the. more conventional audio services. , 30 
FM and TV.stations are,now permitted to use up to 
two additfdnai "audio or data channels on the main 

carrier- of _ the station. Subcarriers added. to FM 

utvi mWju< iyyy>.x>i «oi, .yssHeaHk rwaeo 31 iSr.tit.iS 
broadcast stations include Subsidiary Communica- 

tons ^Authorizations (SCA) while subcarriers added 35 

to a TV station s aural, earner include a Secondary 

Audio, program (SAP) .or, a jiqn.-pu.blic channel for 

Professional use (PRO). "' " 

The invention will now be described, by way of - 

non-limiting embodiments with reference to the ac- to 

iJlrh .CTJ6 .WT, 3.!.! }Of t».O.tSH;030 >330! ;0 ■ V"-"jn3"Cm; 

companying drawings, in which:- . .. 

~ .eesfiyisK" rwus in? iii^n 

Fig.,1 is a block diagram, illustrating a radio 

receiver in accordance ;.with .the^invention;^ . 

Fig. 2* is ^an '.illustration "of an! embodiment of tbe 

front of a receiver which can bei used to practice - .45 

thf invention; ........ 

Figr'3 is an'iliustfatiori of an embodiment of a 

liquid crystal display which, can be used to prac- 

tide the iriventidn; 

Fig/ 4 is a Bibck diagram ^illustration of an em- .60 
bodimeht of the invention used iri conjunction '' 
witH a television receiyer; '"" ' J 
Rg. 5 is an illustratibn of an ihnprdved embqdi^ 
ment of the front of a receiyer that can be used ' 
to practice > the invention;, ' , 55 

Fig. 6 is an example of a database organisation "V 
for information stored iri" RbM .'relating, S.^ous 
attribute's of available broadcast statidris' particu- 



larly useful for format scan; 
Fig. 7 is a flow diagram for a program that scans 
a database stored in the receiver of Fig. 5 to 
permit selective reception of available stations 
based on user preferred attributes such as sta- 
tion format; 

Fg. 8 is a flow diagram for an alternative pro- 
gram that scans the database prior to frequency 
selection; 

Fig. 9 is another example of. a database . or- 
ganization for information stored in ROM relating 
to various attributes of available broadcast sta- 
tions particularly useful for format scanning, 
manual or automatic, location updating, and spjr. 
ral searching; 

Fig. 10 is a drawing showing a data structure for 
FORMAT, fields 919 arid .924 shown in Fig. 9; 
Fig. 11 is a "drawing showing an example of a 
grid matrix map for the United States; 
Figl 12 is a layout of grids in the vicinity, of a, 
central current grid P; 

•Fig. 13 Js a diagram showing a layout of direc- . 
tiori keys for indicating the direction of" move- ' 
ment; '. 

Figi ^1'4 is a flow diagram showing ,a procedure 
to automatically update the location of the re- ; , r .'. 
ceiver as the receiver movies from one grid to 
another; _ ' . '..'!,'* 
Fig. j5 is an illustration of ani improved embodi- '', 
ment of. the front of a receiver that can be used . 
to practice the invention in an automotive e'rivi-" '" 
ronment; 

Fig. 16 is an illustration of the embodiment of a' 
frequency directory which "may be used to p/ac-. 
tice the ^ inyehtiori without a receiver; * „ ^* 

Fig. J : 17 js an illust/atibW p1[''the..emb!6diment;'df 
the. front of a television recdiver showing 'auto- 
mate station identification and netyork.affiljatign ". 
that also illustrates ,'tiie network affiiia'tion "at- 
tribute selection keys used for network scanning, 
in ^J^.slm're^iyer'|p'plication3( * ... ... V 

Rg^ c 18 is an illustration of an embodirnerjt of the 
front of a TV receiver showing the directory ' ; 
listing capability parUculariy useful for' cable 
television applications; \" 

Fig. , 1 9 " i's a flow .diiagi-am for an alternative 
program to that shown in Fig. 26 that scads "the 
database for updated ' data prior to frequency 
selection to permit selective reception of' avail- c 
able stations based on' User preferred attribute ' 
subh as station format; ' 

Fig 1 . .20 is a block diagram illustrating a radio' 
receiver in adcordance with 1 the inyeritioh; 
Fig. 21 is a diagram illustrating an example of : 
an' organizaiibri of updated data and its relation 
to the^superseded data it replaces; . 
Fig. 22 is ah illustration of an embbdimeht of the " 
front of a* receiver which can be used 'to' practice * 
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the invention in the user-prompted mode; 
Fig. 23 is' a diagram illustrating an example of 
an organization of bits to form codes to be 
stored in Read-Only Memory (ROM) to practice 
the invention; s 
Fig. 24 is a diagram illustrating an example of 
an organization of bits to form codes to be 
stored in Random-Access Memory (RAM) to 
practice the invention; 

Fig. 25 is a flow diagram illustrating a program io 
that scans for superseded data and which re- : 
trieves the updated data; and 
Fig: 26 is a flow diagram for a program that 
scans a database stored in the receiver of Fig. 
20 which also scans for updated data to permit " is 
selective reception of available stations based., 
on user preferred attribute such asi stetjon ifor 1 
mat ' ' " *'" 7 . " " ■" ' ' ' n ' ' 

I. RADIO RECEIVER' '. ' " ' * 20 

Refejrrjng Jirst ,to F^igUre.' i ! Of thV' drawing's, a;' ' 
radio receiver in" accordahco with the invention' 
includes ja control module 1. jn this embodiment;** - 
the control' . module ' is pon^itufed by a ohenphip ' 25 
CPU such i' as ! the "t-18' manufa^ured'by 'Toshiba 
and is described in the published technical data for 
this chip. It includes as a program memory a ROM,' 
a RAM data memory together, with a Hquid^prystai; 
display driver circuit, input/olitpiit ''^^"and''timWg 30 
oscillators. As will' be described' hereinafter vanpus "' 
inputs, are provided for the T-1 8 chip. 

The receiver itself includes the' usual radio fre- 
quency and audio ^frequency circuits' for both AM 
and FM.The FM circuit includes "an antenna 11 'for'!; 35 
connection to a,RF radio frequency section 17, the , 

output of which, In turn is connected to a mixer 1 8. 

m' for.i > >i i'tvv; t"- f, 'i sr.ijp ■ r, ir rtr* f ' ' ~n;.3T ? *>'r;-rr 
The output of the mixer Is supplied to an intermeW " 

ate frequency, amplifier 19,and Its output in turnjs,. 

supplied to a detector 20. The output of thedetec- 40 

. . ... . .-nocRpiitas is^osj .notawsisi nc 

tor is coupled to a multiplexer. 25 which feeds 

earphones_28 and an, audio frequency .amplifier 26 

that supplies a speaker 27. , 

A similar circuit is provided for AM signals and , 
is constituted by an antenna 12 for connection to a 45 
RF radio frequency .section 21 the., output of which 
in turn, is , connected , to a mixer 22. _The.outp'A,qf 
the mixer is supplied jtp an interrelate frequency. . 
amplifier^ 23 and its' !output ' jn ^tum is supplied to 
detector '24. As before! the output oj the detector is! 50 
coupled,, to . the. multiplexer 25 which feeds, . ear- 
phones 28 and an audio frequency amplifier 26 that 
suppjies the, speaker 27r , V , 

tuning of. the radio is accomplished through 
the provision of a.. ph^e^|oc(cripop ^(P.LL) 1 chip "5!, 55 
The PLL n receiyes,' Input . signals,, fforii .' the .control. 
moduJe^l^y^lph^qn^B deteiroine the ; frequency.of 
the output of the chip 5! A phase-lock-loop chip 



suitable for this purpose is the Toshiba TC9125BP 
in conjunction with a prescaler 6 such as the 
Toshiba TD6129P chip for the purpose of dividing, 
when in the FM mode, the output of a voltage- 
controlled oscillator (VC02) 14. A switch 29 is 
provided to switch the input of the chip 5 from the 
prescaler when FM is desired. Otherwise, the chip ' - 
5 is connected directly to a voltage-controlled os- 
cillator (VC01) 13. The PLL chip 5 also supplies 
output voltage to low pass filters (LPF1) 15 and 
(LPF2) 16 which feedback on the VC01 13 arid 
VC02 14 to ensure - that the mixers 18 and 22 
continue to produce the desired intermediate fre- 
quency for the amplifiers 19 and 23. The low pass 
filters (L.PF1) 15 and (LPF2) 18 also provide the 
tuning signal for the RF receivers 17 arid 21 . 

In the operation of a digital tuning moduie" 
(DTM), the control module 1 supplies signals' in-''*" 
dicatirig the jock' frequency that is' the frequency of 
the station desired and the mode selection, that is 
whether _ the 'signal desired is the AM signal or the 
FM signal: As will 'be explained hereinafter the 1 1 
control unit is programmed to wait there a pre- 
determined period, for instance 1 00 MS, and if 
within that peHcxi' it receives' a sigrial back indicat 1 " 
ing that the desired radio frequency has been 
received, no further signal wili be sent from the 
control unit and the radid Will operate to perrnit the 
reception of that signal. If' within that period, no 
ackndwiedgernent is received by the control unit, ' 
the program will direct the coritrql unit to step to " 
the next frequency and try again to ^ detemiihd'if a^, 
signal is being "received, the receiver shown and^ 
described is intended as an eyample that can be 
used in accordance with the invention and other 
forms of reteivers can bemused. "For instarice,. it 
would be possible' to utilize' a receiver wherein a' . 
digital output of the control module 1 cai Be; iiti-^ 
lized In a digital to "ahalc^ circuit contrdliing the^ 
frequency of Idbal osciliators for the FM arid AM 
circuits for tuning purposes. 

In accordance with the invention, a read-only- 
memory (ROM) 3 Is Included iri order to store 
information Intended to be displayed. This infomia- 
tion includes the identification of the various broad- 
casting stations, for Instance in the case of United 
States stations: the frequency of each; the station 
call letters; the location, that Is city and state; and . 
even the format (type of programming). Thus the' 
data stored in memory 3 can Indicate on a display 
8 whether a particular station In a particular city, 
broadcasts, for example, classical music, country & 
western, jazz, or other format or type of program- 
ming. In the operation of the, system, this memory 
would be addressed by a slave processor or CPU 
2 so as to permit the visual display of data, such as 
that described, as the user : tunes the radio or 
simply turns it oh in order to receive a pre-seiected 
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station. A ROM 3 suitable for this purpose is the 
TC531000P chip from Toshiba which can store up 
to 1 28 kilobytes of data and which has the advan- 
tage of requiring a relatively low power for opera- 
tion, thus permitting extended use of batteries. A s 
slave processor suitable for this purpose is the 
MSM6404 chip available from Oki. 

In order to . display the desired information to 
the user and.tjo. permit programming of the radio, 
the display 8- is provided and may be of the liquid jo 
crystal type. An additional driving element 4 may 
be provided , to enhance the output capacity of the 
control module 1 . An element suitable for this pur- 
pose is the T-7724 chip from Toshiba. A keyboard 
7 permitting the user to program the receiver is 75 
provided and constitutes an Input to the control 
module 1. 

Power can. be. supplied from battery sources 9 
and 10 to produce trie DC operating,. and backup 
voltages required. . An optional AC " to DC adapter 20 
can be.proylded to, permit use without batteries. 

The Display ." '."'.'.' 

An embodirnent^of the receiver in accordance 25 
with the. invention {. is shown in Figure 2.. An embodi- 
ment of the display in accordance with the inven- 
tion is shown. in. Figure . 3., Thus, such a receiver 
includes. Ithe speaker 27 mbunted behind .outlet 
lowr^^'!'^\^9^^'4aTOV^nath" meter J 42 is 30 
shownrand.c^iConsist of a number of LED's pro-" 
vided',wHn,'a scale',te show signal strength. A' tuning 
knob 40' may be placed on the side of the receiver. 
An on/off , switch 30 together with a light 31 can be 
provi^^ J t^jv^rej'^S tio^rW.'of.'thV'f6t^fer : " Vbluriie as 
control ' may ; be i " provided "by the "use of a sliding 
switch 38 cooperating with a scale, while another 
sliding Switch' 39 J is" also provided with a*scale for 
tone control. . , 

." The*Wplay"'8;;in addition to the inforrnat|on 4o 
display' 8 capability 1 fjiat will be described,' 'Ssb^n-' 
eludes a series : of ; markers 65 to 72 ahd^"52 to 57 
(Flo. SVl^ThiBse 1 markers 0 ' are* used to permit pro-' 
grammihg'pf the, rec^eiyer, whether H is to select the 
current' 'time ' arid tile current date or the current' as 
location of the receiver or to preselect or tune td a , 
radjo~stafton. desired' br'io' select an alarm of circuit 
to tum''tr^'i^j^'ori''Or off at a predetermined 
time. , 1 . ,. ; .. . ' . 

TtVe marker's are contjqlled by the keyboard 7. 50 
The keybpatd cbr^prisys a series of push buttons 
which may, be of the diaphragm type and operates ' 
as follows: switcR 32 labeled L causes the markers 
to be seqiientialiy enabled toward the left, that is 
from 72 tjoward 65 or 57 toward 52. Trie switch 33 55 
labeled " R ""causes the rrtafkers to be sequentially' 
enabled •toward' the right. To enter a program bf ' 
preseledted' statidns," or the time 'at which an aiafrn . 



should be activated, or any other data, switches 34 
and 35 are provided. The switch 34 with the minus 
sign causes a decrease of the values or alphabeti- 
cal data, chosen by the L or R switch, each time it 
is operated. The switch 35 with the plus sigh 
causes an increase of the values or alphabetical 
data, chosen by the L or R switch, each time it is 
operated. The switch 36 labeled "DO IT" Will enter 
into the memory the information displayed and 
programmed by the use of the switches 32 to 35. 
Switch 37 . labeled "CANCEL" Is provided to cancel 
any unterminated action.. 

Provided on the display in Fig. 3 are a series 
of indications 60 of the format (that is, type ,bf 
programming) conducted by the 1 particular ^, station 
being received. For example, such formats or types 
of programming may be' classical music, country 
and western, pop, jazz, hews, etc. This'dispiay is of 
particular , value . when the user is attempting to 
listen to stations that are unfamiliar to him. ', ' ] 

Another section of the display 8 is an indication 
of the frequency of the station 61 being received, 
whether it is FM or AM, and whether the number 
displayed represents MHz or KHz. Also displayed 
are the call letters of the station 62; as is the city 
63 arid, state 64 wherein the station is ' located. 
These city and state displays 63 and 64 are also 
used to select the location of the receiver. 

These elements just described cooperate with 
the control module } 1 and slave module 2 : and the 
data stored in trie RDM 3 to permit operatiorV o'l fthe 
system: T6 achieve this end, a program is " w'ritfeh" 
for the control module 1 and the slaW" module ;2 
providing trie basic control ' intelligence: "SUifiK* |Srb-' 
grams, can be Written using well known computer' 
languages" arid I techniques and would include the 
capability of controlling and displaying the markers 
and aiphanume'rical; displays in response to- the 
actuation 'of trie' switches 32 "to 37. The' storeS :i 
program* 'can alsCprovlde" the required ptf ase-lbck' 
frequency, parameters to' the PLL chip 5. Likewise 
the program 'will access the database stored In the 
ROM "chip 3. 

Current Location Setting 

The markers 71 and 72 are used to select a 
state and a city within that state when the receiver 
is moved to a different location, so that tunjng or 
presetting within that new location may be accom- 
plished as described above. Iri this case, the cities 
and states will be shown in alphabetical order in 
the displays 63 and '64 and the user can, by 
operating the keys 34 and 35, change the city 
and/or state displayed, thereby, permitting a new 
portion of the database in memory 3 to be ac- 
tivated. . " 
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Station Seiectiori 

In the use of the receiver, after it has been 
turned on" by trie user and its location has been set, 
and it is' desired to select a station to be listened s 
to, either the minus switch' 34 or the plus switch 35 
can be ' depressed, or. the dial 40 can be rotated 
causing'juie, frequency to 'change either in the. up^ 
ward or^&^^^.'direcBori'' Tne program' Its' such 
that if either switch 34 or 35: is, depressed 'for a id 
longer period than a predetermined .period 'of Me, 
the receiver .will gp into _ an ..auj^^'/s^njng 
mode. lh P such mode; upon receiving' a signal of 
sufficieritstrength, the receiver will stop the scan at 
that st^OT'.ai^'^^la^iie, display the call letters is 
of the station together with' information about its 
geographic JppatJpn .and' Us ''proa^castihg^forTnaC jr. ' '", 
this station Jfs .'riot, v$ujt the user'wislf^ ''depressing" 
either wrfefV" 34" or 35 ; wijf cause' the receiver to 
scan for the next station. 20 

11. tv RECEjyEtji .' ; . .!. ! '' 

In !^"lrep^yer' applications, the. 'network' jrfRIi-.^ 
ation Information ''iiffl'.iie.iijed instead . orfprjhat 25 
information tpg's-. 17 'aiid 18. illustrate. ah embodi- : 
ment of the present Jnvantiori as applied ip tejevi- 

sion receiyep. .... . ,.'."" '.,,. cf ^.,T"»^ '.» 

Asjmaytbe^s&en in Rgure 4,^e inyentiph may 
be appjieo^ in .a second embodiment fo^ . 30 

television, jgc$^r.~';i'n.. this '&n^6<^m^^y^.. in-'.. . * 
vention, a control module 1'66 receives inputs from . 
keys and, switches „1 02 as described above jn.con- 
nection-,with,,a receiver,, or tuning module. 104„fpr . 
selecting stations f in, n a. cpgye.nttoQrt^dep^dfig^lt. . . as 
106 that ^ejri to screen. 
108 ia qrd§r tp f di|play ,l|ie^ image^ \&tjpjj^$$* . . . 
As bef ore.^database/ROM -1 1 0 ^stores' the' iriforma:.. '.. 
tion tq,be .displayed, about,stationsJ?eing. received . 
in this, embodiment, of the, invention. The,,teleyisipn ". .40 
screen.^ 08 j^lfpbjc^rnea,^ display and alpha-, . 
numeric characters arp produced by a characterY 
generator 112 under the control of the control mod- 
ule and are supplied as input to. thepvldeo, circuity 
106. 1 - - 4S 

in. urdateVram memory ; 

RAM (Random Access.Memory) may be added 
to either broadcast receivers . or frequency djrec- so 
tories, to allow the .user to store update data which 
will take precedence ; over the corresponding ROM 
data, thereby eliminating the need , to replace the . 
ROM too often., only a small number of. bytes, 128 
bytes for. instance, is necassary^tp, register, the. .55 
changes which will affect any one particular market 
of interest to. the user. Changes such as formats 
and callsign changes can thus be registered by the 



user so as to keep the database updated over 
several years. A simple sequence of key presses is 
all that is necessary for the Module to store the 
new data in RAM. For example, should a station 
change its format from CLASSICAL to ROCK, all 
the user would need to do is to keep the ROCK 
key pressed for more than 2 seconds for the Mod- 
ule to register the new format in RAM together with 
the address of the old format so that the next time 
the Module accesses that Information in ROM, a 
quick check of the RAM will provide the updated 
format. Other key combinations can likewise be 
used to register other changes such as frequency 
and callsign. 

IV. ATTRIBUTE SCANNING RECEIVER 

As explained hereinbefore, broadcast stations 
have differerit formats. Thus, a given station, in the 
case of radio, will broadcast news, various types of 
music or be a "talk station". Listeners, of course, 
have equal numbers of varying tastes and more 
often than not want to tune to a station catering to 
their particular taste. This is also certainly the case 
when the user is in a location where he or she is 
not familiar with the formats of the stations capable 
of being received. 

The use of a database that is prestored in a 
ROM 3 as explained hereinbefore greatiy increases 
the utility of the broadcast receiver for listeners 
who may find themselves In an unfamiliar locale. 
This utility can be enhanced by including In the 
control module 1 and slave module ^ program a 
broadcast program format scan or other attribute 
select capability, This permits the receiver to not 
only conventionally scan a broadcast band for any 
available signal, but more importantly to select 
stations having a particular program format ,pr an- 
other particular attribute.. TJh^. prestpred.. d^ab'^M. 
therefore provides an accessible source of informa- 
tion for displaying certain attributes of a received 
station as explained hereinbefore, and furthermore 
is actively used to select only those radio" stations 
having a . desired attribute,',, such as format, lan- 
guage or network affiliation. 

In accordance with this improvement, Figs, 5 
and 15 illustrate the front of receivers incorporating 
the improvement as further embodiments of the 
present invention. Fig. 5, Illustrates a portable radio 
receiver with station, format, and language scan- 
ning capabilities, while Fig- 15 illustrates a receiver 
for automotive use featuring format scanning capa- 
bility and compass direction keys for receiver loca- 
tion update. Features which correspond substan- 
tially with the receiver illustrated in and explained 
with reference to Figs. .2 and 3 are indicated by the 
same, numeral with a prime .(*) or double T prime (") 
suffix. 
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A display 8' (Fig. 5) and display 8" (Fig. 15) 
are provided which may conveniently convey the 
same type of information as the display shown in 
Fig. 3. However, in this case, all the information is 
not shown at once as on Fig. 3, but rather is 
cycled, item of information by item of information, 
on the display 8' or 8" whose space is more 
limited. The cycling may be automatic, for exam- 
ple, showing each item of information for two sec- 
onds each, without any intervention from the user, 
or, alternatively, the information may be cycled by 
the activation of a display switch, not illustrated, by 
the user, or a combination of both methods, man- 
ual an<j automatic,, depending on the kind of in- 
formation shown. Also the program format indica-, 
tors have .been augmented with , a set of matching 
pushbutton , input, switches or keys 200. There ,\s ^ 
one switch provided for each type of program 
format.stofed'.Jn.ROM 3. For ..'example, in the cur- 
rent embodiments, the division of formats is in six 
classes, each represented- by a format-select key, 
whicr> may. be as follows: .... .;<:■;• • 
Cl-ASSiCAL: .Classical music; Fine Arts; NPR 
, news & information program- 
ming ... 
C&W: Country music; Bluegrass; Folk . 

. ' Music- , .. , - , 

ROCK: . fop-40; Album rock; Classic 

;/'.', rock; Progressive fock;,pidies. 

JAZZ: . Jazz;;' Rhythm & Blues; Urban 

contemporary 
EASY: " Easy listening) Big Band; Beaii- 

, .,„ tjful Music; 3A Popular music; 

TALK:. "Talk; News; _ [Busjness^ Traffic; 

. . . .'.jbpn\edy;, N .jtJrQni^,. Uferature.; 
Weather; Public Affairs 
. ^?r;c!a^catibij8,^C9MWi f 9* ^uredj, ge ufed y _. 
to. suit c^j^^r^r^^ib^u^^'ojQjJM^ra.^^' rja^cylar.^the 

resoitfton, ^'^^k^S^^jiM^i^L^P' ^no^^ < 

be qffered (6 by jncreasinfl ( ,fccjLh the r number, label- 
ed format' treys on the'unit and the number of 
format-labels onjhe o djsplay v In .the ^embodiments 
shown", in ; Figs,t5 t and 15,/eac 200 is 

provided! witH;inBiyi(Jual lights' in a known manner 
to indicate tp^the^ user *. wfien. a, particular switch is 
activated or Vhen. a.statiori of a "particular. format is 
received, thereby eliminating the need for display 
segments dedicated to format indicators as shown 

in Fig, 8. . . 

The receiver illustrated in Fig. 5 also includes 
language selection input switches 202 and . station 
selection input switches 204 which when used sin- 
gly permit the user to initiate search for a particular 
station, or for a particuiar language, or when used, 
in pairs permit the user to initiate a search 'for "a 
particular station broadcasting in a particular lan- 



guage. The latter function is particularly useful in 
shortwave receivers. In the embodiment shown in 
Fig. 5, switches 202 are labeled with various flags 
each indicating a particular language. These flags 
5 coutd, of course, be replaced with words or abbre- 
viations to indicate the same language choice. Oth- 
er station classifications or language classifications 
could, of course, be used to suit different groups of 
users. 

jo Also included in the receiver in Fig. 5 is an 
alphanumeric input keypad 206 which may be used 
to input frequencies directly. Each numerical key is . 
also labeled with part of the alphabet to allow input . 
of a callsign or station name to permit the search 
J5 of a station by callsign or station name. In this, 
embodiment, the callsign search, is . initiated f5y t . 
pressing the ENTER key In pad 206 twice. s Each f ' 
letter of the callsign is then input by pressing the 
corresponding numerical , key .the appropriate nurriy 
20 ber of times while a software controlled timer irythe 
control module 1 keeps track of the duration of the; , 
pressure. ,Sjpr example, pressing the key labeled;;.. 
"5" once for a short time, less than one second for" 
instance, and then pressing that key once more for 
25 more than one second would produce the Jetter 
"K" on the display 8' and so' forth until the £om-; A ' 
plete callsign. is generated' on the display '8'. £t this: ^ 
point the user can press, the ENTER key once' 
more, to start the search in the database stored in ^ 
30 ROM 3. Keys 34' and.,35'. are used to move the ' 
cursor back and fortri; ;6n. the <jisj5jay _;8! to ailqw, ' 
editing of the. callsign, if desired.. ^efor^ tiie search 
is initiated,, The, [alphanumeric keypad 206 c an , of . 
course, be replaced' with'fcpp dedicated keypads,; s 
35 one numeric arid" 'the other purely alphabetical: 

the rec^yer : jllVstr^Kl^n [Fig., 5 . also inqludes 
country, state and city input Switches 208 while the^ 
receiver illustrated' in Fig. 15 also includes city and;*' 
"\_ state switches 21 2 and 21 4. These p^it&e;. 1 U^wr;•• 
40 in combination with the u^dbwn switches 34', 35' 
to program into the control module 1 the geo- 
graphic location of the receiver. As explained, 
hereiriabbve, this permits the control module T to; 
access the correct portion of the database stored in 
45 ROM 3 that "corresponds to the actual location of 
the receiver. . 

The receiver illustrated in Fig. 15 "also includes 
compass direction input switches or key 210 which 
are used to update the location of the receiver as 
so explained elsewhere herein. ./,'.. 
The internal configuration and operation of the 
receivers are substantially the same as explained' 
with reference to Fig. 1, with the addition, of 
course, that the keyboard input 7 now includes the 
55 individual format, language, station and alphanu- 
meric input and selection buttons or keys 200, 202. 
' 204, 206 and 208 (Fig. 5) and format, state, city 
and compass direction keys 200, 210, 212, and 
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214 (Fig. 15). 

V. DATABASE ORGANIZATION 

In order to explain the format select/scan im- 5 
proveinrierrt, reference is now made to Fig. 6 which 
shows a typical database organization which may 
be used with the invention. It will be readily appre- 
ciated by those skilled in the art that the invention 
disclosed herein is not "necessarily limited in all of to 
its aspects' to a* particular" type of database or- 
ganization, the only re'quiremenf being that the ; 
display. Information for each available station be 
accessible by the cb^!';mbdi})e 1 arid siav6 mba- 
ule 2 as* a' function of 'geographic: location as fully is 
explained!; hereinbefore. The .database f organization 
of. th^prWt^eirtb^lrjier^.'j^,' Tjotoewar'; be- 
lieved to be novel anb'nqnbbvidus'. '.""',"'" 

Accordingly, in jr^e'x^pl$;SsrM> i w^ ' in' Fig. 8>'" 
the database is partitioned "arcordinjii to ' the three 20 
basic3^»i^ing';crtteria: V^TATES fiie c 250; 2) 'a 
CITIES*' file '252; and l 37' a broadcast' BA'ND fre^ 
quency file. 254. based on geographical .groupings 
called"grid8.\Tj^>ughi "only' one BAND is sjiowfi' jh ; 
Rg. eX'there, .(fn.$y' achiafly' 'te' separate BAND' files ' 25 
for AM,,FM, shortwave and so, on. 1 

Once a user'has entered* the" city and state 
data for 'the location of the receiver, the control 
module, 1 Immediately can determine, the available ... . 
stations . within r the broadcast "region. Accordingly, 30 
the STATES file 250 contains two 'data fields: 1)7.'. 
the "abbreviation" field 256 ^^^ TOnteins , one two-letter 
record, fof each' state covered in'the" database; 2) '' ' 

aiX.fj .'Si; nr.-i-.-* fri .v.VT «w Dt"j£"rt ,:> '. )•* f ' 

the "city pointer" field 258 contains. a unique' ad- 
dress Jor, each, state record identifies the first " 35 
city rpcorb^ 

"state^numbej^.* ti 260 Is de'rlved ^^.^"r^'rd 
position In'the'BTATE fife.. '[ _ ''" l 'IT*''' 

The CITIES file 252 contains four data fields: 1) 
a "city name" field 262 that contains an alphabet- 40 

ized .record entry for each city covered In the ' 

oenieiu?-.- h.* s^nrr *• ft<j!:r-.';o: oir-r .-it- 

database organized by state; 2) a "state number" 

field jge^that identifies the state each cltyjs .In; and 

3) one or more",gHd pointers 268, 270 'that identify 

for each city a unique address in the BAND file 254 45 

for the first broadcast station in tiie corresponding 

geographic region where the receiver is located. 

Each b record" (consisting of the data" in the four 

fields) is located at a unique address 264 in the 

CITIES file that indicates the. position of the, record 50 

in the .file wherein the address of the first city for 

each ^tate grouping (field 266) is the, same as'the 

corresponding city pointer 258 located in the 

STATES file 250.. 

The ! BAND ', file .254 contains "all the available 55 

station ! ehtrW i^ytejed'.'jn the database organized 

by geographic regions. with each^regior) assigned a 

unique grid number stored in field 272. The BAND 



file 254 also contains the attribute data for each 
station such as the "frequency" field 274. the "call 
letter" field 276, the "city pointer" field 282, and 
the "format" field 278. Each station of course has a 
unique address 280 wherein the address 280 for 
the first station in each grid region grouping (field 
272) is the same as the corresponding grid pointer 
268 or 270 located in the CITIES file. 

As an example, and also referring to Fig. 15, 
suppose the user Is located in Cleveland, Ohio. 
The user would first set the state by pressing the 
STATE switch 214 and by repeatedly pressing the 
up/down switches 35', 34' until the proper abbreviat- 
ion "OH" would appear in the display. This com-, 
bination of key strokes would make the control 
module 1 retrieve, in order, the state abbreviations 
located Tin i field' 2|6 of the STATES file 250ruhtil' H 
the user presses the ENTER key 36'.* At that point ' 
the control module 0- ! stores the state number 260 ' 
in memory. 

The user would then set the city by pressing 
the CITY switch 212 and by repeatedly pressing -' 
the up/down switches 35', 34' until the proper city 
name "Cleveland" would appear in the display. 
This combination of key strokes would make the 
control module 1 J retrieve i the 'city names stored in 
alphabetical order and located in field 262 of the 
CITIES file'252; istarting at the!, record pointed to by 
the c\fy ^pointer ..258 'In, ; the!, state file 250 which 
corresponds to the state* number 260 previously 
stored in. memory, the record corresponding to the 
first city in ffie state of Ohio; until the user presses 
the EfttER key J 36'. At' thaV point the control mod- 
ule 1 stores in memory the* GRID pointers 268 and y _ 
270 for future use! The GRID pointer identifies to 
the control module 1 'the first broadcast station in 
the geographic region that ihcludes Cleveland, 
Ohio.' The , i BANb' , ?ib then 1l "'is 'ehtered to locate by 
f requehcy match' the station currently being r& 
' ceiVeB. -Once a frequency^ match . is made in ttie u 
BANp^fjlei aif the diher^^bute data is retrieved' 
from ' trie 1 cbrreyp'bndihg recbrds in the pertinent 
fields., '!" /'" _ ( ; '. ^ ' ; 

Whenever the receiver is 'tuned to a particular 
station and the control moduje 1 program is in the' 
BAND file 254, the city pointer in field 282 provides . 
an immediate' cross-reference back to the CITIES 
file 252 so that the control^ rWdduIe knows the city^ 
for the received station. Once! back In the CITIES 
file the "state number" field 266 provides an Imme- 
diate crossTreference back to the. STATES file. This 
cross-reference between files is useful when the 
geographic grids include several cities so that even 
if the user initially programmed his location as 
* Cleveland,. if he! is tuned to an Akron station the 
display 8'. wiircjonyey '"Akron, Ohio'." 

Format Scanning Operation 
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With reference to Fig. 7, a format scan in 
accordance with the present invention is accom- 
plished by first selecting a format. This is done by 
the user pressing one of the format keys 200. This 
initiates a frequency-scan at step 300 where the s 
control module 1 increases the frequency, displays 
that frequency on display 8'. at step 302, and sends 
that frequency to the PLL 5 at step 304. 

At step 306 the control module checks.. whether 
a broadcast signal at the desired frequency has jo 
been received, jf not, the receiver steps to the next 
frequency by looping back to step 300 as in- 
dicated. Once a station has been locked into, as at 
step 308. the control module 1 at step 310 ac- 
cesses the corresponding station information stored 75 
in ROM 3 based on the grid (geographic regjori) 
pojnters, previously stored in memory during the 
state/city selection by the user. 

Up to this point, operation of the receiver is 
substantially the same as fully explained herein- 20 
before. Whereas in the.eariier embodiment^ the. 
receiver would next . displaying .station attributes*'' 
stored, in 'memory, In this embodiment, at step 3.12 
the program ctie^^Vhe^r..th^'/st^on\toj^a¥ is 
the same as that selected by the user via switches 25 
200. .If yes, the - control module 1 displays the 
station information on display 8' as previously ex-, 
plained herein: ' :%\ % '. "!',''; ,"! 

If,, however, the' received, station format, is not 
the same, as that, selected by. the! user, the control ' 30 
module 1 .program ibqps\ back to. step. /30Q.' and 
begins searching' for ths n risxt available frequency.; / 

If rib station whh th^ desired form 
the search is stopped .jyhe^"thX^^h w .lb^p^ri»c^V ' 
to the frequency which was "the " current frequency 35 
at the' time 'of the start of tne search./. . 

Alternative Format Scanhing^Operatlon .V 

With reference to .Fig. 8," in an alternative em- :to 
bodiment of the format select or scan feature, after 
the" user has entered a desired listening format by. 
pressing the appropriate format switch 200, the 
control .module T' program' first accesses the 
database, stored In ROM 3. The program goes to '. 45 
the first sfatibn record [fecate'd iri the BANd file 254 
correspphdirtg to the "brid pointer previously Stored 
in memory based on the city/state data It will be 
recalled from the explanation of Fig. 6 that trie 
available statioris'are organized by geographic Id- 50 
cation in the BAND file" 254. ' 

For exampie, suppose the user is in Cleveland, 
Ohio and desires an FM country arid western sta- 
tion. The cbntrol module 1 accesses the first poten- 
tially available . station data record that is in the 55 
geographic /.portion' of the FM database that in- ' 
cludbs'Cleveland:"". ' • 1 ... iV 

K\ step 402 the program checks whether the 



format of the first potential station is the desired 
format. If yes, the receiver tunes to the correspond- 
ing frequency (step 404) and if the signal is re- 
ceived, then displays the station information on 
display 8* and permits reception (step 406). . 

If the format of the first station Is not the 
desired format (step 408),. or even if it is the 
desired format but the station cannot be received 
(step 414), the program jumps to the next station in 
the database for. the geographic region, (step 410), 
and loops back to step 402 to determine if the 
station is available, and in the correct format. Step 
412 shows! that the program checks whether .all 
potential stations in the geographic region have 
been scanried-fdr. .format, and availability. If all! have , 
been scanned arid no stations are available! .the 
receiver 'simply tunes to trie* first available" station, 
or can be. programmed to span adjoining geop\ 
graphic regions. /. . .. . !'■.!/.,/! 

In the .event .that there, are several /stations ! 
available! in .the geographic region, that have the// 
desired format, .if .the!, user, wants to .try \a different 
station haying , the selected format he can , simply v 
activate the appropriate, format, key again and /the, 
receiver wijf advance. 'to the nibrt /available! .station 
Having , that format .ft none' is avalaple, the receiver 
simply! remains tunedat the..cuiT«hXs^?h... 

It is_ possible' that two or more stationV friay 
broadcast oh the. .same .frequency within the. same! 
general area," even/ having the "ssuiM'..^i>^^i (i fir-.'; 
mat Jiacb. time . 3. .'station signal is /eceived,„ the 
control module 1. program scans the data^as'e in ~ 
ROM 3. based oh ^tiS^j^/^t^^d^fr^utn^^^ta., 
to deteMihe.'^fp^!^eys^oV» 4 *on tharffeq'uency; * 
within the listening/ area. Since thd 1 display 8' can 
only show one" station at a time, the control' module 
program alerts the user by; sounding a buzzer, (not 
shown) twice and; permitting .the ^sj^r^^r^^jr^ 
view the station data !for each stitioh orime' tuneii ' 
frequency by pressmg the. ENTER key. 36 ... .. 

Each time the ENTEFi/key is pressed .the con- 
trol module 1 displays ,the " data 'for the ri&rt.'stetlpft.. 
on the same frequency' ^within the generk lislehing 
area. By repeatedly activating tHe ENTER'key, the' 
user can cycle through all the' possible candidates'' 
for the station, actually b'ejng' heard. This feature is 
particulariy useful iri shortwave radio applications. 

Language Scanning , 

The present system can also be used to scan 
for frequencies 6f stations that broadcast iri a user 
selected language, instead of by program "format 
Language scanning is "especially helpful on the 
shortwave band, where there are many interriatibnal 
broadcasts In different languages. The type of lan- 
guage Spoken on a particular broadcast frequency 
can be stored in place of or In additJoh to the 
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"format" field 278 in BAND file 254. The user can 
select the desired language by pressing language 
keys on the face of the radio similar to the format 
keys 200, discussed above. Pressing one of these 
keys would initiate a frequency-scan like the format 5 
scan shown in Fig. 7, but at step 312 the station 
language would becompared to the language se- 
lected by the user in place of format. 

VI. ALTERNATIVE DATABASE ORGANIZATION w 

In Fig. 9, ah alternative database organization 
of another embodiment of the invention is depicted. 
The database is essentially' partitioned like the 
database' shown in Fig. 6 "and includes: STATE file " 16 
901; CITY file 902; FM file 903; AM file 904; and 
MAP file 905. 7 f.^ ; ; 1 / ' 

STATE file 901 contains a list of all of the" 
states covered by the database, and is comprised 
of two data fields and ah ADDRESS '906 identifies 20 
a parli^lar'.^^''OTd' > i3\U8^'for cross-referencing 
between files; 'STATE ABBREVIATION 907 repre- 
sents 'a 1 two-letter acrbriym for the state addressed 
by ADDRESS 906; and CITY POINTER 908 repre- 
sents the first city listed for the addressed state. 25 

CITY file ' 902 contains a list of, all of the cities 
in the databaset both cities in which the useV is 
located and traveling to. Tine CITY file 902 includes 
five date fields and on ADDRESS 909 idehtifii^V ^ ' " 
location in 'tRe' databas^ of a CITY record tfiaf' J can ' 30 
be addressed, for example, by the CITY P.OINTER 
908 In Jth^ STATE jfii© 901 . ;STATE 6oUNTER ! 910? "/' 
indicate's^the state 'in Whlb1f'^'ctty,^rds^ed' 6y " 
ADDRE§S'S69'. IsCfocatl&i CITY 'NAME' 9l1"repre- 
sents an eight-letter acronym for the addressed 35 
city; GRID . NUMBER 912 Indicates, the grid 
(geographical, region), in which the addressed city is 
locate^; FM 1 ^^ 

FM radio ''station, liste'd'-for, tjtie addressed grid; .and 

AM BAND POINTER 914" fderitifies "''the" first Ma^'w 

radio station listed for the addressectgrid. . ., , ^, , 

Fig!' 9'srtbws an FMrfile 903 and AM file 904, ' 
each;of these BAND files list all of the broadcast „ 
stations' for a„ particujar band, i.e., FM,' AM,, shdr- ' 
twave. HF.'. VHF, OHF^ etc., for the grids listed Tin 45 
the MAP file 905. There |are as many BAND files as 
there are bands that can be received by the re- 
ceiver. The FM file 903 and AM file 904. contain 
four fields and an ADDRESS 915, 920 which iden- 
tifies a location in the database of a FM. and AM 50 
record, respectively., _.f^EQ6Et4CY CHANN'el'916|,'. 

921 represents the frequency of a radio station 
stored in the FM and AM records addressed by. 
ADDRESS 915, .920, respectively; CALL. SIGN 917, 

922 represents, trie call sign for the addressed 65 
radio station;, CITY POINTER 91 8, 923 identifies _ 
the city in which the ; addressed radio station r is , 7 
located; and FORMAT 919, 924 consists of two 



values. As shown in Fig. 10, the most significant 
value 1001 of FORMAT 919 or 924 represents the 
program format for the addressed radio station, and 
the least significant value 1002 indicates whether 
the addressed station is the last station listed in the 
BAND file for a particular grid. Marking the last 
station for each grid permits the BAND files to 
efficiently store the station information without 
wasting memory space. 

MAP file 905 is comprised of a list of pointers 
to the most populated city (if any) in each grid. The 
MAP file 905 contains one data field and an AD- 
DRESS 925 which identifies a location in the MAP 
file 905. The MAIN CITY POINTER 926 identifies 
the main city in the grid record addressed by 
ADDRESS 925. 

Grid Numbering 

As discussed above, the database is organized' 
in geographic regions with each region being as- 
signed a unique grid number. For example, Fig. 11 
shows an exemplary grid map for the United [ States 
having a matrix of grids numbered from f in 'theP 
lower-right comer to 1450 in the upper-left 'corner, 
wherein the grid numbers increase from East, to 
West and South to North. The resolution of the' grid 
is chosen so that it at matches the average area of 
coverage of the broadcast transmitters. For exam^ 
pie, a grid resolution of 1 degree latitude by 1 
degree longitude, at 40 degrees North jand 75 
degrees West, would create a grid of rectangles of 
approximately 69 miles by 53 miles. ' , ' 

Fig; 12 is a diagram showing a sub-niatriK of 
grids in the vicinity of a central grid P/ WHerejn 
central grid P represents trie grid in which the 
broadcast receiver is located and is assigned grid 
number P. Each of - the grids adjacent : tb- central 
grid P are labeled with letters corresponding to the, 
directions of a compass, I.e., N, NE, E, SE, 3', Sw,\ 
W and NW. \ . 

When the broadcast receiver is mobile, travel- 
ling from one grid to another, it is necessary to. 
update grid number P so that FM and AM flies 903, 
904 for the new geographical region can be.'accesV 
sed by the receiver. In order to perform this opera- 
tion, latitude increment L in Fig. 11 Is set equal to 
the grid number of the lower-left grid, e.g., 58,' 
which represents the number of grids in each row 
of the grid matrix, and high grid H is set equal to 
the grid number of the upper-left grid, e.g.",. 1450. 

Latitude increment L is added or subtracted 
from grid number P to determine the grid number 
of the grid being entered by the broadcast receiver 
when moving north or south, respectively.. More 
specifically, when the receiver is moving from the ; 
central grid P to grid N, new grid number y P is 
determined using the equation P = P + L, and 
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when moving to grid S by P = P - L. Grid number 
P for the each of the grids adjacent to the central 
grid P are calculated by control module 1 using the 
following equations: 

.5 

North:P = P + L 
North-East P = P + L - 1 
East:P. = ( P - 1 ' 
South-East:P .= P - L - 1 - 

South;P,=.P t L. , . . io 
South-WestlP = P - L +1 
West:P. =jp + 1 

North-West:P = P +• L + 1 .. 

Since, the- grid matrix, shown in. Fig. 11 has 
boundaries ,tp,the north , t south, , eastand .west, . prior 
to updating, g^ldx number. P attest, is' performed .to ,. 
determinp-*wfi^^r''^ > ceri^fil i grid p Is op f| the . ,.' 
border of the grid matrix, jt is. necessary to identify . . so 
the border grids ln,drder,tp 'ayp).d "wrap'-arpupd", 
for example,,.moving'from California West, to, New. 
Jersey. The rwrap-around" .test.vWill be ^described -.. 
below. ... ., "~ ,„ . . . > 
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8em|:^4^.^CiLp<c^gri pjstermtnatjpri I , ,. ,, r .. ,. 

The original location, i.e., city and 'state/ of the 
broadcast receiver js , initially Jnput^by^the ,user , 
using f the function keys-to" SCTotl'rthlWgn^ tiie-al- 
phabetical lisLof states _and cities aod,choose,.the 

r ai iV.;<K'*!}Vi!! ;lir.£.-:,:t, tint, .. fiiBBtfi 

current location, aSjdescnbed,aboye. When this is 
completed^control module 'i' stores aV'Grid Number. 
(P) the value read ^rom the GRID ,NUMBER,field 
912 of the,jCITY..file;.902 .for .the',, current .city. The 
user can also,use v the above-desenbed .operation to 
update the, location .of the broadcast reoeiver,,which 
may be practical^ the move is permanent.or semi- 
permanent, However, this, operation may be difficult, 
to perform.while driving a vehicle.. ,,. , . ,, ; .. 

To s implify .the process pf updating the Jqca-r. 

tion of, the .broadcast receiver, direction keys can 

.oi;p. ©tsicsmmi. ?-ir v ; - ri J' r ' k«wv& dtp oj 
be provided .on the face of the receiver. . For exam- 

pie, .as shown . in . Fig. 1 5, .four , keys , 21 0 can,' be 

provided to permit the user.to indicate whether. the 

■ nn'cns-jvso t :•>-> uxc vc< »io<jscr'.--i!,- 

receiver , is entering , a grid, to the North ,(N),,,South 

(S), East (E)* orWesV(W) of the current grid'(P). 
Alternatiyeiy, four additional keys could be, prp- 
vided';*tb select,. Northeast (KlE), Southeast c (SE). 
SoutrjiWeM^sl^ or* Northwest" jljustrated in 

Fig. jt 3. 6f course, if onry, four keys 21 Q' are pro- 
vided as in Fjg". 15, ! ail. the eight cardinal points can 
still be inputted by pressing a single key for n the 
main quadrants, such as N or E or S or W ; and by 
pressing two keys in" succession such as N arid E; 
or N arid W; or S and E; . dr S and VV Jor the 
remaining tour.jntem^e^ ' '~ J ' 'V 

If the i user is moving". North he would merely 
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press the N key once. Upon activation, control 
module 1 would calculate its new location (P) using 
the formula 

If P <= H - Lthen P = P + L 

As shown in Fig. 11, L = number, of .grids in each 
row of the grid matrix, and H, '=„. maximum number 
of grids in the grid matrix. The IF clause is a test to 
determine whether the current grid is at the . edge 
of the grid matrix, in order .,,to prevent "wrap-ar- 
ound" to the other side of the. .grid matrix, as 
discussed above. . ' 

The, control module 1 uses, the new P yalye-tp 
address MAP file 905^ to. retrieve & the MAjN.filTY;; 
POINTER 926, which is i used- to address AppRESS ' 
909 of' CrTY r file ,902 for tha i^j^cijb^jn,n.e^..GBd! 
Number P,"As described above,' the S^tE!pO t U|l^. 
TER 910 in.: CITY file 902/|sV'.tii6>n. 'u^ato.r^e^ : 
the STATE ' ABBREVIATION. ,907! from Sf AT E flip , 
901 addressed' by* the 'sf ATE COUNTER 9%^ u 
After retrie,vJng r , f the, r .lp i catJ,pn information, . contj-oi. 
module. ; 1 di'splays'^on "dispjay '8 the name, of ."the . 
major city and, the state i "fer*.e\ne^,giJd....,~ iV . 

Similar .operatjphs, could ^biaj'pei^prmed; by v the 
user when tiaveljing ihto 'any'ji^ jtr^^^r '.^dja^nt " 
grids. The "wrap-around" ' tests and .formulas for 
each of, the adjacent Grids are set forth below. 

North: : ' . " .. 

If P<= H-L. ' . . /. - , , 

then p = P + L ,'"'V .. " '. 

NorthrEast: ; .. ... ... i . \ 

If P <£b.T L"an.d ((p-1)/L);- i^t((P-Vj/L)^;;0.: 
then p'= P + L - 1 '.. .. . 

EasfcT: .ZS. ■ ' ■ '. ' 
If ((P : 1)/L)^- JNf((P4)/L) <> '6 " :'. " 
then P = P - 1 

South-East:. ... . .. . t _ . „,....... T 

then p: =.'p - l - 1 . ' " ; 

South:' , V"- •.. 

it p > l .':'.., y . 

then P = P - L ' " ; 

.South-West: 
If P > L and (P/L) - INT(P/L) <> 0 
then P = P - L + 1 

West: , 

If (P/L) - INT(P/L) <> 0 

then P = P + 1 ' ' . 

North-West: 

If p < = H - L and (P/L) - INT(P/L) <> 0 
then P = P + L + 1 

An alternative to pertprrhing the "wrap-around" 
tests listed aboye is to include data in the MAP file 
to indicate' grid J matrix boundartesT 



11 



21 



EP 0 462 718 A2 



22 



Automatic Location Determination 

To avoid having the user press the direction 
key (N/S/E/W) while travelling, a "navigation sys- 
tem" can be added to the receiver to permit the 5 
control module 1 to update its location automati- 
cally as the 1 vehicle travels from one grid to an- 
other. For example, an inexpensive "navigation 
system" would consist of an electronic compass, 
i.e., magnetic flux sensing type adjusted for the io 
vehicle magnetic; idiosyncrasies, and an interface 
with the vehicle odometer. 

However, merely using a compass may be 
inaccurate because of local magnetic variations; 
Local magnetic variations are due to' the' differ- 75 
ences between "True North*"- (as shown on maps) 
and the' ^Magnetiri North" ' at ^n^gjwn'ioc^dn, - ^ ' 
and are' Significant over most of 'the globe (as 'can' ' ! 
be seen bn any 'sectional 'rriap''used by pilot?). For 
example, in NeVv Ybrk/ciV.' theyariatipn is +12 '% 

degrees/ , . . , - J*. \ ,. :v • • 

Idiosyncratic magnetic variations, on the'other , 
hand , r aVe due' to fields ge ; nerate8^ byythe . vehicle ^ ^ 
itself, and can be" determined ahd'compensated'for. ' ' 
once. upqrf ins^likioh' of the' unit,' by taking com-' 25 
pass readings while 'facing the car in 'four or more 
compass'directib'hs. ' , . 

Compensating 'for local variatibns is more dif- 
ficult since it changes at every location and over 
time as "Magnetic North" travels (only appreciably k 
over decades). Therefore, compensation data relat- ^ 
ing to local variations needs to be stored in the 
database, for example, In, an additional field in i MAP 
file 905. If'the' additional field 1 Is four. rSifs |n Jength 
an absolute variation from 0 to 16 degrees can be 35 
performed, and if the field is eight bits, in length, an .; 
absolute variation from 0 to 256 degrees is possi- 
ble. ' " ^"-'c 

In addition, since the, ^f-^f^j^^C^'- •""*) 
grid is a function of its latitude, it is pet^siary' to ^ £0 
know the latitude for the current grid in order to J 
determine the grid's width in miles or kilometers. 
The current latitude can be calculated from the 
current grid number (P) using the following formula 

' 45 

Current Latitude = Lat(0) + INT((P-1)/L) 

Where Lat(0) is the latitude In . degrees of grid 
number 1, the origin of the grid matrix, and is 
stored in the database for retrieval by control mod- so 

ule 1. . .. .... ,. . '.. .. 

Fig. 14 is a flowchart showing the operation 

performed by control module 1 to update the re- 
ceiver's current location. In step 1401 a user sets . 
the starting 1 location by inputting the state and city., 55 
in which the broad(^';ro^ver^loj^^.yi.e^^f „• 
original grid number (P). The control module 1 then 
computes the current latitude using the current grid 



number (P) in step 1402. The compass is read by 
the control module 1 in step 1403, in step 1404 the 
+/- local variation is read from the database, and 
the odometer is read in step 1405. This information 
is then used to calculate the direction and distance 
of movement since the last measurement in step 
1406. At step 1407, control module 1 based on the 
movement calculated in step 1406. determines 
whether a new grid has been entered. If the answer 
in step 1407 is NO the process branches back to 
step 1403 to again read the compass, and if 1 the 
answer is YES the current latitude is updated 
based on the new grid location. 

To provide greater resolution in each grid than 
that provided by the grids described above, each 
grid can be subdivided into "mini-grids";- For exam- 
ple, the 'grids : shown in; the grid Jrrt_a*rbc s in; 'l^*';^ • u - 
have a resolution 'of "orie diigreb" ' 
miles/side)> but if four additional bits (one' nibble) ~ 
were provided to i designate each grief there' would 
be 16 ' "mihiigrids" within eacti grid (4' X 4, "15 
miles/side) 1 and% eight 'bits .(one b^e) 1 wereipro^ 
vided^here^ would be* y 256 : "mini-grids" within each 
grid (16 X 16, approx. 3.75 miles/side). By provid- 
ing greater resolution the .receiver would be ca- 
pable of limiting ite r search to' 33^^"ti^MiirV 
cies within a more, local area 

VII. SPIRAL SEARCHING FEATURE 

Another featore of the _|*^^'1r)ye'nti^nj8j'a> - '' 
rected to providing a ireisel^Br'.Wf^t^ ci^^Htyjof 
wpa0fo$i\fe'j^<p ^ da^BSse fbP broadcast- ' 
stations' _thaf are "thb mdsj likelyljj be received by , 
the receiver' at a (^Siiliv^g^ra^hic' J0t*a^n 6r ' 
grid, if tSe"'' r^JveV^^rlK^fir^ a ! de^^S r l|(^ff- 
cast station "'in 'toe immbdibte ; grid or^*lB^rar>Hi^^ 
region*' the refeeiveMS capalble'.of '^e^rf^iriSl/ wh'^t^ 
is caiieif a %p1ra^seajrcft*f r^n^J^ Js^ir|i^ 
' search" routine involves iE^tiiriyiy^seai^!^ for? 
the desired brba'd6ast;st^on^ are 
adjacent to and suirburirJing the Irhmedjate 1 grlci. 
The iehgth of the rablusSan be 'cohtfblf^' by the 
user to'rojugh a "LbdAL^^swltbh on keybojartf 7 
or autbmaticaiiy by ■ cphtf 6) module 1 ', depending 
upon the selected band, time, of day (wider at bight 
in the AM band), location near a mbuntain 
(restricting FM coverage), etc. „tHese specjal situ-' 
ations can be sensed By' the CPJJ '2' looking for 
flags 1 that are pre-stored in toe database, by the 
time of day clock! or by determining the, current 
band in use (e.g., short search in FM, wide search 

in shortwave). 

In addition, after a desired broadcast station 
has been found the direction from which the broads; 
cast is coming can be displayed on the Veceiyer. 
Since the database in '^;r^r^r"sfores; the.', grid, 
number for the grid In which 1 toe broadcast station 
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is located, a compass direction to the broadcast 
station relative, to the current location can be deter- 
mined by control module 1 . The compass direction 
can then be displayed using compass points on the 
display., or Indicator lights associated with each of 5 
the compass point keys 210, shown in Figs. 13 and 
15. Fqr H Jexample, .iK a, broadcast was coming from, 
the North-East, .both the N and E keys would light t> , 
thereby^Jndicating^the direction of the broadcast 
station.. ... „, ,■ , ... ■■, , 10 

The- "spiral search", unless. restricted by a.di- , 
rection! 1 factor.,pr ^e^wrap:ai»uncl," test mentioned , 
above, is .symmetrical: For example, a short search . 
outeide^the.^TOm^9(^6h . ^jnight include a sin? 
gle grid,.in,,'each. direction^ and a .long, distance fi .i5 
search ; would cover twp^qr", more . grids in ail dlree-, „ 
tions. 



IT 



VIII. . BROADCAST ; FREQUENCY, .;. DIRECTORY, .-, 

SYSTEM!. ,.T : . ^ : . 20 

ln^thQpforgplrig.. discusslon.^it is 4 to, be .under- 
stood ,^attlli,f^ab>w«^ae^MB^ '. embodiments', are 
merely illustrative of ^ tfie, 'Rre^sentlinyentipn. Other, , . 
suitable .variations , and' '■modifications could ", .be. 25 
made to these^embodiments,. and still .remain,. within . 
the spirit and,,scope of the present invention. For 

T'r.ti ;J lHj< V.v is'.; f; An. .in,- -i. •>i-'. 1 

example, , the present, invention, as . used in the. 
scanninq broadcast receiver described above,, can. . 
also bjpE.Mse^yp-.^.- ^i«9d < (^ f .freq^^y. ) q)rQg|^y „ ..3a 
system." as ;nVustfat^V s in7^l9. i 'i6. A broadcast fre-' 
quency t > dii;ectoi^ r system,would Include all., of the 
features' of the 'scanninglbrqadcast receiver, „ but " " \ 
wou d not- include a receiver or tuner. The directory .. 

-i_)tfXS;"'</_>>! :'l t > .r,r; ^u, ,j .■■.:?■.:,. it-.:;:-: r. ij..-: :- 

system would therefore be .capable of retrieving,.. 35 
and displaying information relating to,.. f broadcast ., 
stations,, in a., user. .selected . geographical jbqatfb'n 

based .on a desired, program format,, type, of, Ian? , 

«tusqfsi- iei i ibs'.v » R»r w»n .'o ntr. 'it- 
guage .spoken, etc. .input, by .the .user. In addition, . 

y Tayiea&i- eni -.Sins ..3 ffls.nv- q;\i>«k> sryv 

such #;t S«Sk!«^^ 



user. 



F q.. 16 shows an , embodiment of a hand-held, ,. 

•X OWO?;: hi Ociti Diij.jw noiitfti iv.-iri; -t 
directory ^system according, tp. the . present, inyen- . 

tion. ' ,! ' ••' ' " <i5 

A display 1500 is provided which may conyer 

niently convey the same type of information as" ■the - 

display .8! shown in. Fig. 5. A switch .1 508 . labeled 

"STK*.,'.i8C-PSW^te<a .* 'Jo \iBaJ|sign or station 

name, entry ^ via i the t aipWanurrieric" keypad 1518 as so 

explained f jri tKe f BeMri^tion^jFig^.5. The switch 

1 502 ' iabeled "SET^is pfqviHe?l to i3eVrriit the user 

in combination, with '_the';ifey 5 l5ip labeied "L0C" 

and trie ' up/down keys 151.4 tq 'program into, the 

control module 1 tHe^geo'grapriic Tqcatibn 'of the, , 55 

directory |syjstem." Switch 151 0 4 iabeTed_ "LO ; CT miy J ' 

also be used singly J fo ''reBispiay : the current pro- 

grammed , ocaton on display 1500. Toggle switch 



1512 is provided to turn the system on or off. A set 
of switches 1504 and 1516 permit the same func- 
tion of station and language selection as described 
for switch banks 202 and 20.4 (Fig. 5). If desired, 
format selection switches 200 (Fig. 5) may be 
added to the system or may replace the switch 
banks 1504 and 1516 to suit a different group of 
users. An additional input switch 1501 labeled , 
"LOG" is provided to -earmark a particular fre- 
quency that the user may want to recall later on a 
priority basis. This function is particularly useful in 
shortwave application where stations are usually , 
transmitting on several frequencies simultaneously . 
but with unequal reception .quality. This switch 
would permit programming of the control module , 
with a flag or, counter for one frequency from each .... 
set of frequencies for each station, ".'or " 
station/language combination in case one particular, V,. 
frequency was better received than the others in. 
the same set and.' that the user wanted to later 
recall with ease that one particular station or , 
station/language, combination. 

IX. RADIO RECEIVER WITH UPDATABLE 
DATABASE 



Referring, now to. Figure 20 of the drawings, a ; 
radio receiver in accordance with the Inyeritiori 
includes all the parts described' in Figure 1 with the 
addition of. three i highlighted blocks: a memory^ 
means 42, here described as RAM (Random. Ac- 
cess Memory) which is linked to the CPU 2 and 
which is the memory means in which .updated d^.^ 
is stored and relieved by CPU 2. '^M^,42'is^also >i v , u 
linked to battery 9. to provided a continuous power 
supply to ensure ^data cpriservation' if memory „" 
means 42 isbf 'the yolatiie type. „ 
Also added .are, the subcarrier dempdulator 40 ^ 
and the . suboafrier', decoder "41 ."-The "demoduiator. " 
40 receives its input from the FM! detector '20. THjsV 
signal is,,thVs^e'as..^e.muK5pje'x.2S signal inputr 
The output of demodulator 40 is then fed to ^ the ' 
decoder 41 which, retrieves the digital signaj from 
the VHF/FM subcarrier that has Been encoded in 
the subcarrier at'thie transmitter, site. 

The output of decoder 41 is input to the CPU 2 
for storage In memory means 42. 

Figure 22 illustrates' an embodiment of the front ' 
of a receiver that can be: used to practice the . 
invention. All features and numbering are similar to 
Figure 15 where they are described In detail, ex- 
cept for key 220 labeled "Update DATA", this key 
is made available to the user to allow a user- 
prompted data update. This key can be used to tell 
the receiver to tune to' a subcarrier-cajpable FM 
statjoh that transmits me 'encqded update data in 
its current market. This is only one ofisevefalj 
methods that can be used to teli the receiver when"' 
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to tune to such a station for reception, decoding 
and storage of the update data stream. Other meth- 
ods are described fully later in this disclosure 
where user-prompting is not necessary and where 
the data update is done automatically and transpar- 5 
ently. 

X. UPDATE DATABASE ORGANIZATION 

Figure 21 describes an organization of the data io 
in memory means* 42 i of Figure 20 (here assigned 
the number 42'j and its relationship to the data in 
memory means 3 of Figure 20 (here assigned the 
number 3'). It is assumed that memory means 3' is 
of the read-only (ROM) type and that" memory is 
means 42' is of, the volatile read/Write type (RAM), 
although both memory* "means could be of trie 
read/write [type. ,' ' , ,., . ,." 

Assurriihg that' data r contents 31 "of the ROM 3' 
has been superseded, trieri the address of that/ io 
superseded data is 'stored in a list of superseded 
addresses 33. A header 32 is stored in the first few" 
bytes of RAM 42'. This header, contains the, ad- 
dress of the last address-pointer pair in the Hsf of . 
superseded addresses 33. This address is used -by'* 25 
processor 2 of Fig. 20 when it is scanning for 
superseded addresses! EacH^address-pbinter (Dair 
in list aS.'fe Ijliustfatedlby , tfe^i^'PW' pedrf^S .and ' ' 
36. Each/ addres's J „35\is J^jai' 4 adjfre8S - of . 
superseded record in ROM 3'. Each pointer . 36^ 30 
points to an address jri the updated data area 34 of 
RAM 42'. For example; pointer J, 36; pioints to., trie ' 
code byje 37l,whjch ! ,js followed by tfiacbrr^spbrid- ' ';' 
ing updated date38. Code'byte 37 is i descr|bf d )n " 
detail iVRjj. 24,' the ebdVb^e 'indicates to proces^ " ' as 
sor 2 in Tig. 20 the actual I nature .of the ^upers^etf ,; 
data, its length and ite .re^ 
record^.lmmedlately ''following code byte 37.13 tfte ' 

updatedt'data' 38 whicn„ contains the 'bytes that 

■ Bin' s jot^r.-'.p wi sa; n„_ir< 4'* ejvjaasi 0?» 
processor 2 In. Fig. 30 .will use Instead of the .40 

original. data bytes in record 31 In ROM 3 . Note '.. 

that since" code byte',37 ls^preser^pn|y. the jactual 

superseded data b'ytes need' to be J stored "In RAM" 

42*. In ' o%er wVrds'rthe~who " t , 

be duplicated in RAftj; ,42^! onryJtjV. or bytea 45 

that need updating. '„'.••.,.. 

Figure 23 illustrates in more detai) the format 
byte described in Figure i6 which itself is part of 
station, identifying records 91 9 and . 924 described 
in • Fig. 9. The present invention requires that trie \ r so 
receiver know whiph' station to tune' to in its current" 
markOUp "dbwn7bad'' the' updated data. This rneth-' 
od allows updating even if there is only one. FM 
subcarrier-capable station in each market. 

The high nibble comprising bits F1. to F4 con- ss 
tains the forrhaf code .of the station as shown. jn'V 
Hgure n 10- Fouc, bits, allow up to 16jormatsVt6 be . 
coded. 



The low nibble comprising bits C1 to C4 con- 
tains other codes. If all bits C1 to C4 are reset (0), 
then the station is "norrnal". If bit C1 is set (1), 
then the corresponding station is the last station 
(the station with the highest frequency) in its par-'" 
ticular grid. If bit C2 is set, this indicates that the ; 
corresponding station is subcarrier-capable and' 
that it offers updated data in its data streamVrf bit 
C4 is set, this indicates that the station is a "null " 
station: a station that is not on-the-air. This type of 
"null", entry ih the original database 3 of Fig" 20, ! 
allows the addition of new stations to the 1 database' 
after ROM 3 of Fig. 20 has; teen programmed. One;' 
can, for example, add one or two siicrF "null"" 
stations to eacli grid to prepare fbr the eventuality 
of one or two' new station cbmirig oh the air in^each 
grid after the receiver is manufactured. Other bit " 
organizations .are, of course, possible., , ^ 

Rgure.24 T Hlustrates a possible bit arrangement r 
Ih the code byte 37 of Fig. 21. Each bit is labeled 
UO to U7. This code, as described in relation to 
Rg. 21; iridib&tes" to pVpcesisof .12' in;' l^g:/ ! _20*tRe'.;' 
actual nature of the superseded data, iti length arid 
relatioiriship, tB'the'^rt^rfaS^i^bcdHneii ' ' , ' ' A . 

Each code Is '^^^^iJp^^ie^^^W^ 1 ^'-.-. 
one cbde byte' can descnto s'bveral codes*' at the ' 
same time.' For exam'plef If bit' 06 and ;02^are sbt 1 
(1), this wbuld'jnlJicate ^ thl^th^'statibri Had bKanged/ 
both its' fqrmaranci I its* signT. ; The prdcessbr 
would theri ^^&W8i£tei^t^;& follpwirigjocfe 
byte 37' 0f k Fig. ^21 would include; b^t^tjrplf of 0 
data, thus; th;eir 0 hature ar^ 
rangerrient 1 aliov/s,. the 3 upyafed' tiata J tb be' sforerj 51 
seque^ntiai^ 

length" "records, thereby saving' data r 'trartemTssion 
time and memory space. ^ - 

BH" 04 'is specially 'notevyortHy^ tlYe 1 ' 
receiver to "learn" of ' hew FM'' subcarrier-capable 0 
stations coming bh'.'the "air after' the receiver Is*- 
u manu1|cituie^. ^^1^8^ ;U5 isjoffered to tell the ' 
receiver that ^previously subcarrier-capable' station ! 
is no tonger transmitting update data. Note, also! 
that this type of infOrrnatiiqri would I also be stored in 
the upcfated format byte as de^scribWiri Fig. 23s * 

XI. PROGRAM STEPS ['[ ' ' ' 

Rg'j 25 Is a flow diagram illust/atJngla prograrit. 
that scans for superseded, data and / reWeves" the^ 
updated data. This program is u'f ed By processor 2 
in Rg. 20 whenever it retrieves station information;, 
from the database 3. As soon as a record at 
Address(ROM) is read from database 3, the pro- 
cessor stores Address ; (ROM) in a register labeled A 
at step .600. At step, 6d2; the ' processor initializes 
Address (RAM) to 3 (past. the header 32 of Rg. 2f , 
assuming me header , is ;3-b'^es. i 'ibng). At s^p ! iB0^, i 
the processor compares the contents of "RAM' 42' 
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of Fig. 21 at Address(RAM) to Address(ROM) in 
register A. If there is a match, this means that 
some or all of the information read from the record 
at Address(ROM) has been, superseded. The pro- 
cessor then reads pointer 36 of Fig.. 21 at step 608. 5 
This pointer points to code byte 37 in Fig. 21 and 
Fig. '24 which, is read, at step 610. The. information 
in the code. byte, -.as described jn. Fig. 24, Jells the 
processor what, kind and . length of , information, is 
stored -ne)d; to the pointer (Pointer; + .1), in data 10 
byte or; bytes 38, of Fig.- 21. The information is then , 
read at- step .612 before exiting £ the procedure,- at. 
step 6,16 where, that Information replaces the super-. , 
seded information read from the ROM., , . ,. 

l%on ^he.other hand , the ; address; match at ( step . is 
604 is negative, .Address(RAJM), Is compared. tp c ttie. . 
contents, of-,the headerr32, of, .Fig. 21 .to, see \f . there, '., 
are mpre^addressesJn ;the llst. 2 lf there, ls,,a f match . , 
(the header..,, contains., -the address ~of< the, last 
address-pointer; pair In^e-,list-,33 of .; Flg.,.21.) then ..,„ 20 
the prqredure. Is > exitecLat step ? fejl 6. and I .the -ROM 
data Issiused.^lf-therecisino.match-at .stepjebe^then . , 
the address register Address (BAM) is incremented 
by 5 Jassimiing e addrej^ppiqter, pairs^re^quire , 5, 
bytes,, each),: and t -the-j pjogram ', loop,s a back r tOj.step. 25 
604 tpipheck .ifithe .cjp^en^pt.l^iR^iyi^at^e new 

Acklre^(^^ I m i fto|^^^dr^^^9%&t)( *n6h ■ • •»■< 
It ls,possible v to.,use wellknown.database.man- 

agem.entj, techniques:^ speed • up the. jearch c .fpr . 

matching, addresses.and to,determine'.rf a. record Jri : . , 30 

ROM needs to be updated or not.^Fpr, examrjle.^a., . 

simple- list -ofrflag-ibits (one for eaclvstatipn) can be 

constnjctedfin^RAM^tpjndicate.the currency, of the 

ROM,. data. , Such, a-bitUist^can be, .scanned, ex- 

tremely,. quickly .^er^by, 0 sa^ng> r ,prp<^ss^i9^ tjnie, , .as 

during database, access,,as!,an economical f lag-bit. ; . 

list of ,1K bytes., canf,.serve n over^ 8000 ..station - 

records.,, ^ri^bt";' ?s",; s;;sh coj«b/uo eni'Vi^: .-. > 
Figure SeHillustratesJhe two,steps, (highlighted) . . 
which are added to theflow.chart,described r in,Rg. .40 

7 for, the purpose of scanning stations by formats 

or other attributes. The numbering- of,,Fig f ^7, has ... 
been preserved. The two new steps 314-and 316 
indicate; where, the,. program, describedj in the pre- 
ceding Fig. . 25- woiild. ( be inserted. Step 3.14 which, v ,45 
corresponds , to step , 604 .pf .Rg. 25 comes Imme- 
diately after the retrieval of .station . data frpm c the ... 
ROM at step 310 of Fig. 7. As explalned^before.for.", 
Fig. 25 if the Address(ROM) is contained' in the list 
33 of Fig. 21, then the new data is read at.step 316 , so 
as explained in Fig. 25. 

Figure 1.9 illustrates the two steps, (highlighted) 
which are added, to the flow chart descn6.ed.in Fig. 

8 which is an alternative method for the purpose of 
scanning "stations by ^formats or other] aWi^utes. 55 
The numbering of So.*.? .nf»' b^pj[pi»1^i^ci!_. Jjie;' . ; 
two . , new. ,steps^ <( 41 6. !and . j*1 8„indjcate , ; where^ the' 
program described in tiie preceding F\g. 25^6tx}es . 



immediately after the retrieval of station data from 
the ROM at step 400 of Fig. 8 or the reading of the 
data after the increment of the station pointer at 
step 410. As explained before for Fig. 25. if the 
station pointer is contained in the list 33 of Fig. 21, 
then the new data is read at step 418 as explained 
in Fig. 25. ... 

XII. ALTERNATIVE MEMORY MEANS ARRANGE- 
MENT ",;'.,' 

The- .preceding description of the .update 
database ..organization, arid associated program 
steps can ■ be simplified arid speeded-up consider- 
ably, at. a .cqst-tthspeed, trade off, if, the.originaj. 
database , is .stored ^in Random-Accessr^empry 
(RAM) or some, other read/write . type, memory 
means. The^rpblem, of co t urs,e,,IS jthat.such. rnem-r 
ory means, ^are usualiy volatile, (they^. loose their,!,, 
contents when "power' is removed) and xequlre . a. 
constant power, supply. It is however, pbsslble.^in 
certain,, application^ . where.^triej system.- is! ^always, 
connected. to a.power supply, or when the .memory, 
means, are of a reaxj/write birt „npn-yolatiie " type,!., 
such aslbubble-mernpry for^exanjrjle, ,to elirjpinate , 
the time, re^|uired tq cheph ; an! addre^ Jjst .aS; de- 
scribed with respect .to Fig. 25, each time a record . 
is accessed: the updated data, can, immediately 
replace, the original outdated" data in, thai r!ead/write 
memory means.. Such^a.system.woujd only require . 
the updated, data! to reside in an extra PiAM mem- 
ory means between the time of receptipri and ti^e 
time of 'update L.of .the!, main memory means. That 
extra , RAW c can^eyen be n rem6ved,,,if 5i thp .processor 
.can decode .arid store '.the!, ! updating | data in its 
proper, locatjp.n in the majn; database fast f enough 
and immedH.a^iy...u|)on. recepl^iu!.! 

XIII. dPERATidN 

dnce'an upldetiertblthe. cla&base'.'as distributed 
by the ;i manufacturer is known, the updating data as 
described for .FJg v i21 1 or .organized! in another fash- 
ion ^^J^jisfla^^'^^Qf^'^vA ' Rg.';»,_can Be. 
transmitteS, by a VHF/FM '.s^'pn^'Cthe ',"3.8^' 'pri>: r 
vider") tnrpugh a subcarh'eftb the receiver. " 

The data is first encoded ' into a bit stream 
which is tfieri. modulated into the subcarrier. the 
subcarrjer is then added "to the main broadcast FM 
or TV aural carrier by frequeftby 
ing which allows the additional subchannels to be 
separated' from ; each otHer and frprri the' main 
channel by use of specific frequency bands for 
each subchannel. 

there are various subcarrier, techniques dev 
scribed ! in! 'the'., literature, the RD.S technique: as 
described' in the public" domain! fech^ic^^qurnal 
described above* is referred 'fo 'fere as !aii iiiustra- 
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tion of one possible technique. Any technique per- 
mitting the inaudible insertion of auxiliary data in- 
formation into a monophonic or stereophonic 
VHF/FM broadcast using the frequency range as- 
signed to FM or TV broadcasts can likewise' be s 
used as long, as there is a match with the data 
extracting method used in the receivers. 

The recovery of the updated data can be either 
totally transparent to the user, semi-automaticlsuch 
as clock-prompted, or user-prompted. As recited 10 
above, one of the benefits of the invention sterns^ 
from the fact that this method" requires at least but 
also only one data providing station -per market. 
This means that the'Veceiver must "know" which" of 
the several stations in its current market it should is 
tune to to receive the updated data. This" is accorh- f 
pUshed" 'by ' ' inserting _'a v 'flag * in the databasb- 1 as ' ' 
shown in Fig: '23.- 1 This 'flag ^telis 'the /receiver which 
station' in its current market is a possible source' of 
the update batar ^ - • •.«••/; 

trie' receiver could contain twb separate c tuning : 
systems: "' bhe :i for' normal * radio" • broadcast receipt;' 
the oHher^always available to tune to the nearest 
updated 'data 'provider. Other metBbds are ''avail- 
able, in' which 6hly ; one tuning system' is necessary. 
One such method "would simpiy kirie me i! "receiv*er 
immediately r 'upqn Being turned on to J the closest 
data "fifipWaa'/'TWs" method would ' require ffiat'tne 
data providing station 'always' 'trafi^tf.'ihei ' updated ' 
data stream. Another metfe^ the 
data pfoyidihg/ station transmit' sucfi u^ate'd'Tri- 
formatiori af r^'ular intervals," bnce a' day at 00:00 
AM fo'r' exarriple, ,pr"eybry two' ! hours on^tfie^tour, 
and sb' oh/'and 'mat' the ( recei vers tune^to thei r 'data 
providing station -autbnYaticaiiy at that tirne to 're- 
ceive the ' updated information'.' This method 'would 
require that each receiver be eqUippea 31 '^!! ' an' ' 
Internal clock to know when to make,, the^ tuning _ . 
switch to receive the data. Another methbd-wouid '' 
require, tire user to press a dedicated, key 220 on 
the front panel as illustrated in Fig. 22. M 

To ensure proper reception even In case the 
internal clocks.are.ndt exactly on tlmo or in 'case of 
transient poor, reception conditions, the data pro- 
vider must transmit the, data stream several times, 
one after the other, repeating each stream, say, 
500 times per transmission loop. For example, the 
RDS isystem transmits at a bit-rate df 1*1 87.5 Hz 
(bits/second) and organizes its data in such a man- 
ner that a radio text segment of 64 bytes could be 
sent, every 87.6 ms. The swbcarrier would thus be 
used only for a, few minutes 'at each tiansmissibri 
loop. 

The receiver would require to be tuned to the 
data provider for only a few seconds within these, 
transmitting loops to receive a complete update of 
its current market, in all bands. H is also possible to 
send ari update for the whole database represent- 



ing a whole continent although' updates by -regions 
might be more practical: For example, the whole 
North American continent, could be divided into 
regions to limit the worst-case time required to 
download all updates -and still afford the ; user with ' 
an updated database for a Jong -driving trip. 

Trie data heeds to be encoded in such ''a '-way 
as to deterrhine the start 'and 'stop of each segment 1 
within' 1 each - loop. This "is easily done' witiV'a rec-° 
ognizable header. If a ' system such as 1 ' RDS is 
used, 1 ' each ■ segment" of the loop-' is also followed 1 
immediately* by a checksum word' which pPrmits "' 
automatic data integrity checking : as described in r - 
the RDS specifications. •*•'•' "''-' j ., r,..?s 

Of course; while thb r eceiver is "receiving r trie T ' 
subcarrieP' data, if also receives trie rrorWaf laudib 
conteh"ts n bf the* main* cHanri'eU : Trll^iJfdio^c^h 2 ^*' 
made 'available to 'trie usef 'orfif desfrldfme^auciio' 
can eitherbe biknked of a 0nt^esiiWi : v6\ce £ can ' 

'-'announce 'that 'it ' isP updating '"the aafebaseTTfierT 
information J can iikewisV-be displayed "brv'th^dis- 1 ! 
play means;°As'sbbri J aa h 
has been J cbmplefed, the receiver cab ! reSume 1 re i ' 
ceptibn of the normal pf bgram bT'any otHer statibh. " 

As'the- data comes in • me-'sObcarrier^ the J sub i '' e 
carrieris recovered 'from t 'trf#'slg , fi'^ 'bu^'ut^B^^le' 
VHF/FM demodulator '(available* : aV j ^ 
signal^^puQr separated' ; ^ 

_ band'^T^ ! 'fiit^ft573to^ :f f6r RDS]^8emWulated '/ 

and finally ''decoded' ' before being- "stored 1 ih^the- 

updafe me'mbry means. " ; ! c *""' 

As; explained above, the updated '"data ^cari 1 ei- J 

ther b r e stored in an; update 1 membry' me'ans' tb* b'e^ 

later accessecT r bvery tinie a station' record i§ ! read' 1 

from' ttye' o?igihar database^ or Iff case trYe 'original' ' 

databaWis stored in a re^lMfW , 7Aern^ > m < eaii§r i 

the upbated data can immediately-' replace its' cdf* 

responding outdated data in mat read/write merri.-- 

ory means '-Hhereb'y eHmlnaHng'ah^' further needs 

r to access an 'extra set of data 5 . : f ' r ' : '*' r iHf OF ' " r r ° 
i'fsmic- \c' ".'ivS'-i '■ is - > "^o.nijn o-.f 

XIV. TELEVISION RECEIVER * ^ ; - 

five'. saA)6" fe^ures;'cari-''6iei 'im^me , ri^'jn' T a , t '" 
' television'' fecelver. tHis' 2 is 'particularly ' advahtai 
geous * iri cable television iristallatibns* v where 
changes in data describing the broadcasting' st'a-, 
tions occur rapidly'. ' , ' 



60 XV. CABLE-FED UPDATING 



The current invention can also" be expressed in 
an alternative embodiment, particularly well suited 
to broadcast receivers Whicfi are always or : periodi- 
cally ^connected' to a data' source in Which the 
updating data'is'f ed by cable fe the receiver. ' 

it js' possible' to .practice" the? inventibn in an 
embbdirhent : in which the " data is "piped iri" 
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through a dedicated port. For example, in the case 
of car radio receivers, a dedicated port can be 
used any time, the vehicle Is being serviced. Since 
more and more of the, internal functions of the. 
modern vehicle are electronically controlled or 
monitored, vehicle; manufacturers, .such as 
Chrysler,, are 'thinking .'of 1 offering "a. special, port 
accessible to service personnel through which all 
such electronics could be "refreshed". In this case, 
the updating data destined fp^namf^tv^nff^ ?i.? r 'V 
42 of Fig- 20.Vqujd sjmpjy Be made „a part of the 
data stream avafiable during sfioh .M^ng.vl.a^ 
alternative embodiment, there Vrbuld^l^ ??J}$$$ t 
for the. subc^er r .deiTio^ul^tor Mj^^s^a^w 
decoder. 4% of Tig. fp.;|nsiead"thf port referred \o o 
above" would be made acc'essibl.^ 
for storage.ln j the memory n^^f^r^JorFig. 

Embodiments of ''this' jnyentiph: provide; a. 
novel receiver ( capabje pf_ conveying, totoe user the 
sallent'and fmely'in^ 

may be tuned 'to; (ii) this timely data foMferoadcast- 
ing 

pability ' based dri timely information foe, all bands^ 
and (iv) an a«tcm^OT^!^^|data up-' 
datinqlsyste^ techpojogy o^ 

other (bfr^^r^aW^sfbiN.^%^dl^fr- - - 



JO 



Claims 



1. A broadcast receiver, system comprising:; .. 

^Ift^'f^rf^^ 
auenc'ie§' r bYb'adcast from ' a pluradity.. 6T geb- 

9! ra R!^» n ?; :vr>^..i r ; -~o a* n^'-v 4 
•tuniHg 'means lor. tuning said r receiver to 

one :? o? ; the ^plurality' of "broadcast frequencies 

b-s,-5 ^"Sfri i n - 'Qiii Diss, vd.luqci.qii nto , flfMS 
informatiorV in j^'ormora band files .relating 

to f^mriW8yr^«t»f.i§ pig 

raiity 3 of g n eograplil<f ftSjoflfc' ^/^infc^^oiV 
including data identifying n atS1bute^ bf elcri fre- 
quency broadcast into each geographic .region^ 

in-^'ft ! ^S'.fcf^i^w/|.'^^ , ^fc' 
giori (&ri^^rUlirig^ a^^kadS^, oTSalS Ipfoad-. 
casbVeceiver system and'a 'datum' rebrestehting 
a desired attribute; . .. . 

searching rheari^ 
ted geoSra'phic region and .desired attribute tor 
searching said one or more* band filSs'fbr a 
frecjuehfcy broadcast " into /the geographic re- 
gion of said broadcast receiver sys1ern\ having 
the 'desired 'attribute; 1 . ' . /"^ (i , 
I:u,; dispiay meahs'lpr displaying the frequency 
and tjie a .attrj6ute :: data ''for ''the^^d^^fr^ 
qpney identified''' Sy ' sald/sepfchYng means; 



and 

data receiving means for receiving updat- 
ing data to update said database in said mem- 
ory means. 

A broadcast receiver system as recited in 
Claim 1, wherein the updating data is stored in 
a memory means separate from said memory 
means containing said database. 

3. A broadcast receiver system as recited in 
Claim 1, wherein the updating data replaces 
outdated data in sajd memory means. 

15 4. A television broadcast receiver system com- 
prising: . , . .... ... . . A , 

a receiver f or receiving. a plurality _ of fre- 
quencies broadcast" frorh; a piurali't^ of geo-' 
graphic regions; , . t . . ..... - 

20 tuning Weans for tuning said receiver to 

one of the plurality of . broadcast frequencies 
for reception thereof; , 

memory mean's for storing a database of 
information 1 in line or rhpre band "files relating 

25 to frequehcies' broadcast' into each of the plu- 

ratify tft"g^ra^5 . ilg'ioWs,, said ipf^t^?* 10 " - 
including data idehWying attnb'utes of ©ach.ffe-' 
quency broadcast; into each 'gebigrapiiical re- 
gion;. .,' •'_,'..'. J,...',. ■•; 

30 ; ! input means for inputting, a geographic re; 

glbn corresponding tola location of said televi- : 
sion broadcast receiveV system and a datum 
representing a dedred_.aWbute; .. , ..., ; ,-,. fl ,. 
searching- 'm^s'*ft^$k$<$3'' to ; the input- 
35 ted geographic" region ' and desjred attribute for 

•'■ searching said "oh-? or more 'Ib^'ftteslfor^ 
frequency broadcast into, the _ ^gepgrabW^fei' 
gibn of said television 'brdadc^st'febe^ersyej 
tern havlrig thW desired attribute; . ' 
40 display means.for di-^l4y1hg'th©"f^jienc5y ; ' 

:t aridf : the ^attribljto/data for the broadcast 'fre- 
quency identified' ' by ^said" searcliing means; 

and ' . . ,'." . 

" data receiving. mearis' for receiving uodat- 
45 iiig date to update saidf database iri said mem- 
ory means. 

5. A'' television broadcast receiver system as re- 
cited in Claim 4, wherein the updating i dataTjs 

so stored in memory means se'parate' 1 frbrh said 
memory means containing said database. 

6. A television broadcast receiver system as re- 
cited in Claim 4, wherein the updating data 

55 replaces' outdated data in said niemory means. 

7. A broadcast receiver system comprisihg: / 
a receiver for rebeivihg a plurality' of fre- 
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quencies broadcast from a plurality of geo- 
graphic regions; 

tuning means for tuning said receiver to 
one of the plurality of broadcast frequencies 
for reception thereof; , 5 

memory means for storing a database of 
information in one or more band Ales relating 
to frequencies broadcast info each of the plu- 
rality of geographic regions; said information 
including data identifying attributes of each fre- jo 9. 
queniiy broadcast into each geographic "region; . 

input means for inputting a geographic re- 
gion corresponding to a location of said broad- 
cast receiver system and a.datum representing, 
a desired attribute; 16 

searching means . responsive to^the , input- 
ted geographic region and b!esir'ed^attripute foi; 
searching said'" one 5 oTmbre 'band |files 'Jot. 3. 
frequency broadcast into the geographic' re- „ 
gion ^''sliB.br^w^ir^v^r^sy^riii^avInQ so 

display means for, displaying the p fr.eguericy 
and ;le J attrtbute ^a^fcr . tl^^broadc^^fr^ 
quency identified b^ sai'd searching^means. ... 

*' Mwein, 'tine ^J^^ff^^f^^ * 
earj^fre^uenc^ 

to ^regjwf ti&u^i','^ ^fi(go.^^;^''^ffefjV. 
represeritihg a desired cailsigii can'be input by^ 
said inputting means and used by said } searcH-- 
ing. means tbjsearc'^'for a )hre^n^,bK^dc^| 30 
having'ttie desired catisign-T .. '.."V.. M " . 

8. Abr^dca.st £ rec J rv^gsy|t6 

.alrecelver for receiving, a plurality-, Pj, f re^ 

graphto"regions; .. ,■ .. , , : 

H ° m^mpryt ^'mean's for stohng a .d|abase^o| 40 

«e^eriw : b1oad u c a tt of' ttfe plu- 
rality ; of geographic, regions, Q said information 
including^ 

quency "broadcast lnfe'Wh*g^rapWc^wj;, « 

input means for inputting a geographic re- 
gion corresponding ;c tp.a ipcattonpf sad,brpadr - 
cast receiver, system and, a datum representing 



a desired^atftbute; 



searching, means responsive u to the input- 



so 



ted geographic region and desired attribute for 
searching said one or more .tend Jiles for a 
frequency, broadcast, into , trie "geographic re: 
giqii ^..sfiS^i^^ca^-r^eeiver, system .having 
the desired attribute; and 55 

display means for display.ing^e.freq^uency 
and the 1 attribute. ^'||or.,the ' br6?«d^si fre- 
quency Identified by said searching means, 



wherein the data identifying attributes of 
each frequency broadcast into each geograph- 
ic region includes a program language, and a 
datum representing a. desired program lan- 
guage can be input by said inputting means 
and used by said searching means to search 
for a frequency Broadcast* having the desired 
program language. 

A broadcast receiver system comprising: 

a recejyer for redeiving a plurality of fre- 
quencies -broadcast from a plurality of geo- 
graphic regions; .. r <.. 

tuning' means for tuning said receiver to 
one of the pjbraiity of broadcast frequencies ' 
for reception thereof; , i( 

memory 1 rn^^'for'stoHrig a database" of 
information in one or more band files relating , 
to frequencies Broadcast into t ea^o1_ft§JbJu- 
realty ' of ' glrcgrapriic re^ibris, 'said infpmatibn 
including^ 

quencyJ"broa|cast:into eabh^^ogrSpfilc^regfon;'. 

: Input means fbr inputting '&&!p$i^J&^ 
gion corr^pondjnglb a ic^tibri of "sajd broad-; ( 
c^..^^y^^s^nH and "a datum represehting^ 
a 'desired atinbute; . ' ^' '„,' ; *^ ,,'/ ; .' . 

M searching 'means responsive to the input- , 
ted geographic region 8rjd;&slir^;;a^.l^. foi^ 
searching said one or more band' files for a 
frequency broadcast Into the geographic re- 
gion of said broadcast receiver system having 
the desired^attrjbute; and , ... . . ... « 

. dteplay means f or' displaying tHe,ffe.quency 
and tho att/ibute. data, for the broadcast" fre- 
quency identified by said searching means,^ . v 
wherein ttj^ ^...^nfvj^.l^^ '<* 
each frequency br^^ 

ic u reg1on1ncludes a ''ne^^^B^»..fgd'.g; 
datum representing.. ,a .desired ', networl?; affili- 
* aljpn^^Jr^J^saia^^ng means and 
used" by said, searphing; means , to' search for a. 
frequency broadcast^ system .havjrig the de- 
sired ne'twprk'affiliafeh. , . . 

10. A broadcast ?efceivetsystpm. comprising:. . 

a receiver for receiving a ; plurality of f re- 
quencles broadcast/frpm a plurality of .geo- 
graphic regions; 

tuning means, for .toning , said receiver to 
one of the plurality of broadcast frequencies 
for reception thereof; ( s . . .... 

memory means tor storing a. database of 
information in one or more band files relating 
to frequencies broadcast into'each of the plur 
rality of geographic.. regipns, , said information 
including da^- ic^ntt^Ing ^Wfcj^s p? eaph frep 
quency i^a^t^1r%ea^g^ra^lc regipri;. 
input mean's for inputting a geographic re- 
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gion corresponding to a location of said broad- 
cast receiver system and a datum representing 
a desired attribute; 

searching means responsive to the -input- 
ted geographic region and. desired. attribute for 
searching said one or. • more band f ilesl for a 
frequency. "broadcast Jnto Jhe geographic, re-, 
gion of !said. broadcast receiver system having 
the. desired I attribute; ; and = .,. , , 

;,. d'isplay;..means for displaying, the frequency 
andpthe,' t attr?bute .date, for the. broadcast ,frer 
qu«^,l^^tj^bY,'5a)d searching meatjs, . . 

" : wherein . the; ; database. In said . . memory 
means further ' comprises ;a^ma"p 0 f He . for -Stpripg 
information Identifying one br'mcM-e^Q^rap^lb , 
attributes in each geographic region, and 

wherein said,.. searching means, after, 
searching for frequencies . broadcast Into, toe , 
input geographic .region, searches. saicLpne or 4 
more "^n^^'flles for ' a ,f re : quenqy . ,having.,toa. . 
desired attribute^ that is.. br^adcast ; ,|nto, .gep- if 

graphic; regton^ ^ v ^ ,, 

11. Abrradca'^ 

quencies" 'Broadcast" from ' a ; plurality 'of' "geof; , 
graphic regions; ■ tinHi o.^i : 

tuning means for tuning said^ rece^er to 
orw ^Sf lie Jpjurajlty '^brwi^rt;fi^u^l«|, 
fwrece^Ston^t^^i. , fi ,- 
t! ' rnemo^means; for; storing a database ;.of , 

irrfoVrfiaflon l j^ 

rality of geographic. regions, Ja i 4' i ^ m l- t,on 

qdehcy broadcast into each gepgraRhic.region; 
Ih^m^^r'JBRytHno angiographic re- 

searching said .one or more .band fi es for a 
frequency 9 broadcast into the, geograph er re- 
dioh of said broadcast receiver system haying, 
the desired' attribute; ( 

' display means fbr'clispraying' the frequency 
and the, attribute data for .the .txoadg^to-. 
qi&^'l&aMM'W said searching ' means; 
and , , . .,.„ .. „ .... . „. . 1-j 

ebnfrbl "means for updating the gec^raphic 
regidifks^aifj jbroadcast reiver' system trav-. 
eis r '1roirt\a^Ui^^\oe^^i^ic* fefisi&i; to a idtf- 
fSfeirt'g^r^ic%jlon;^. „ 
" r ' wherein the '"'database in said memory 
means' %rthWr p cdmpn'ses "a'map flfoibr stbririg 
ihlbrmaM'laentJfying l bhe or " more geographic 



attributes in each geographic region. 

12. A broadcast receiver system as recited in 
claim 11, wherein said control means includes 

5 a plurality of. compass direction keys. 

13. A broadcast receiver system as recited in 
Claim 11, wherein said control means auto- 
matically updates the geographic region as 

jo said broadcast receiver system travels from a. 
current geographic region to a different geo- 
graphic region. 

14. A broadcast receiver system comprising: 
, 5 a. receiver for receiving a plurality of. fre- .- 

quencies broadcast from a plurality of geo- 
graphic,regipns; ; , , r . t . <u vo-t^.v. 

tuning means for tuning sajd receiver, to . 
one of toe. piurality of f broadcast frequencies, 
20 for receptjoh thereof;. 

memory,, means for storing a database, of 
information jjri, pna or more .^d. r fl.le|9 1 jre s ^ng : ... 
to frequenaes broadcast into each of thp plu- 
rality of geographic regions,; said^Prmatioji. 
25 induding'^^^ip^ng attributes of e iacln f re- ' 

quehcy brbadcastinto' each geogr^Kic^lp^;, . 

input mefknf .for |n^uJUi}g i( a ..^P^I^jj'S/®" 
gion cprfekpbnding^tp a )oc^n 'ol^d 1^*;. _ 
cast receiver system and a datorriVepresentlng 

30 a deslreciStoibute; , V ;\. ." r : v ■ v. v 

""searcning,;*eans . responsive; to the input-, r , 
ted geographic region and besired. atoib^e.'fpr. 
searching said one or, more band.|fjifslpr a 
fr^u^cy.f broadcast ' jptp thb' ^gr^hip; re- 
35 gion <|f ''^tf'firo^asrt' retefaer: sjf$j*p .^5?. v 
' : ' the d£sjred ( ;aWibute; and ; ,. i: „ v 
"' , display means for disRlaying;th.e frequency,. 
ai^^"gjtr^^, data3r the. Jproadc^t^fre^ . 
quehcy identjfed;^ said^earcWrig n^s^. 
40 ^^whereinTlhe^database./in; said ; memor^. 

w " mea^s ? is : 4toVed ! 'in a membry; that Is 'tead'afle'. 
and writable, . , - 

15. A broadcast frequency directory system "com- 

45 prising: . , r • „•. . 

'''memory means for storing a datab^e. ; .of„ 
information in one or more band files .relating 
#"f^i^^bi^^1ntb each pf a, plural-. 
itV of geographic regions, said information in- 
' so ciuding data ideHtifying attributes^pf each; fre- 
quency broadcast into each geographic region; 

input meahs fbr inputting a i gebgraphic Re- 
gion borrespbribirig to a locatibrf of'iaid "direc- 
tory systern and a datum representing a de- 
55 sireb attribute; . 

searching means responsive to toe input- 
ted geographic region and desired^at^btito for 
searching said one br mbrp band files for a 
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frequency broadcast into the geographic re- 
gion of said directory system having the de- 
sired attribute; and 

display means for displaying the frequency 
and the attribute data for the broadcast fre- 5 
quency identified by said searching means, 

wherein the data identifying attributes of 
each frequency broadcast into each geograph- 
ic region includes a callsign, and a datum 
representing. a desired callsign can be input by to 
said inputting means arid used by said search- 
ing means to search for a frequency broadcast 
having the desired callsign. 

16. A brbadcast frequency directory, system com- 75 
prising: 

memory means for storing a database of * 
in'fbrmatJ6p''in bn| or' more band I files relating 
to frequencies broadcast into each' J of a plural- 
ity of geographic regions, said 'information in-' 20 
eluding daW identifying attriButes of each fre,- 
qti^^ brai£ilc«iS3f into.^e^h^gc^iv^y'c^^^Rjn; 

I ' input means' for inputting' a^geographic' r^- ' 
gioh.'cprrespohdihg to a^ibcation -of 1 said direc- 
tor sys ; ^^ aiicija datum representing a d^- 25 

1 searching' means fo jhe'input- 

ted "geographic rejgiilDlilkrtd ' desired '^IjSute' for 
searching said' one" dr mdre band files' for "a r 
frequency broadcast into the' geographic ' re- 30 
gi^of %ljre^iy.*^y8t^';'ri^^ > |[.;^e; po- 
sh^ aMb^ei. arid . " 
". aisp'l|y mjans for pi^i^^ t^^ali^f^^ 

arid the" attribute J data"fdr Hhe~'brdadcast ffe- 

nnr'-B^ ;'t ; '^i*>%^ j^v'.'icjf'i r - ' jj"'~rto uv~~c v o.^ 
quency Identified by sald^searching means,, :. 35 

wherein the data Identifying attriButes of 

each frequency, broadcast into each geograph- 

ic region includes a program language, and a 

Tsr»49fn ar.--xmo% eras .vd nsnitnSDi vdp&uo 
datum represent ng a desired program , tan- 

guage can be input by said inputting means 40 

9!fjt-D::,&.i at us i< 5fioma.j«. s n» oswe si snsarn 
and used by said searching means to search 

for a frequency broadcast having the desired 

program language. 

-!?■?..• ••:SHots v.cj. •. 'ins; -csr J2fv"'c.c/iu . A .«r 



45 



17. A broadcast frequency directory system com 

;' r memory means, 'for storing ,a„ datebaro 07 
information in one "or .mjpre Band "flies relating 
to frequencies' broadcast into each of a plural-, 
ity of geographic regions, said I "Ihformatidn' in- so 
eluding, dateridehtifying attributes, of "each fre- 
quency broadcast info each geographic region; 

input means for inputting a geographic re-, 
gion corresponding to a location of said direc-, 
tory system ^and - a ^ datum representing a de- 55 



sired attribute; 



■■I .■ i 



parching .means ,responsjye r to^ the input- 
ted geographic region and desired attribute for 



searching said' one or more band files for a 
frequency broadcast into the geographic re- 
gion of said directory system having the de- 
sired attribute; arid 

display means for displaying the frequency 
and the attribute data for the broadcast fre- 
quency identified by said ! searching means, 

wherein the data identifying attributes of; 
each frequency broadcast into each geograph- 
ic region includes a network affiliation; arid a 
datum ''representing a desired 'network affili- 
ation can be input by said inputting means" and 
used by said' searching means r td searcfi for a 
frequency broadcast havihg the desired 'net-' 
work affiliation/ '""' "' " , i '' JIJI '.''"' ' ' 

18. A' broadcast frequency 1 difectbry ^^ sy^eriV. com- 
prising^ '.."■',]' . 

" memory means for storing a '.database "oT 
iriformatiph' in one or more' 1 band files^ relating' 
td''^s^uen^.^.brWaBc^Jn& each/of a pjurai-" 
ity J of geographic regions 1 , said Information Mn- 
cluding data identifying attributes' of -each 1 fre- 
quency broadcast into each geographic region; 

input means 'for IngtiWng ^geographic re- 
gion correspdndirfg 't'd a a location of salfj direc- 
tory 'system arid a datum representing )'jei^de^ 
sired attribute; V/ 

'." .searching means responsive to the input;, 
ted geographic' region arid desired* ; attribute for 
searching said one ; or more barid files for a 
frequency "broadcast ' into trie geographic re-, 
gion of ..said directory system having the de- 
sired attribute; arid .' .; . . .. 

" ''display means for displaying "the frequericy . 
and the attnbute data for the broadcast fre- 
quency identified by said searching means, 

wherein the database in said memory 
means further compnses a map file for storing 
Information Identifying one or more .geographic, 
attributes in each. geographic regionTMd " ' 
wherein ..said searching means, after 
searching lti^uencjf»Jj^ad^^;to thelinpiut. 
geograpKic region, searches said one 1 or more 
band files for a frequency having the desired 
attribute that is broadcast Into geographic re- 
gions adjacent to the input geographic region. 

19. A broadcast frequency directory system com- 
prising: 

memory means for storing, a database of 
information in one or more, band, ifiles 'relating, 
to frequencies broadcast into' each, of a plural- 
ity of geographic regions, s^d iritermatibri .in- 
cluding data identifyjng ; atwbutes of lc each fre- 
quency broadcast Into eachl geographlc.CregKWi;, 
. jjripuf means for inputtng^Qd^r^ 
gion corresponding" to a location of said direc- 



20 



39 



EP 0 462 718 A2 



40 



tory system and a datum representing a de- 
sired attribute; 

searching means responsive to the input- 
ted geographic region and desired attribute for 
searching said, one or more band files for a 
frequency broadcast into the geographic re- 
gion of said directory system having the de- 
sired attribute; and ;. 

display means for displaying jthe-. frequency c 
and the attribute i data for the broadcast fre- 
quency ldentified.,py said searching means. 

wherein the \ database ini said., memory 
means further comprises a map file for storing 
information identifying one. or more geographic 
attributes in each geographic reglonT and* "~" 

wherein the database^in .said memory 
means Is stored in a memory that is readable 
and writable. j W r - f 
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Fig. 1 4 
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